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INTRODUCTION

This report describes the usage of a computer program created by merging

several programs and methodologies as described in references [1-4]. in the

following, program capabilities, input instructions, output variables, and

program job control set-up are described. Input data of sample test cases and

the corresponding output are given at the end.

PROGRAM CAPABILITIES

This program has the following main features:

(I) it is applicable to nonpianar wing-body configurations in subsonic flow.

For the effect of edge-separated vortex flow on longitudinal and lateral-

directional aerodynamics, options for different prediction methods,

including the method of suction analogy, and free vortex filaments are

provided.

(2) Nine (9) lateral-directional stability derivatives can be calculated for

both attached flow and vortex flow. The effect of vortex breakdown is

accounted for by an empirical method [5].

(3) Up to six (6) lifting surfaces can be accepted. Some of these lifting

surfaces may be subject to edge-separated vortex flow as specified by a

user.

(4) Effect of leading-edge radius on edge-separated vortex flow is accounted

for and is described in reference [6].

(5) Nonlinear section data may be coupled with lifting-surface solutions to

provide high-alpha prediction. The methodology is described in reference

[31.



INPUT INSTRUCTIONS

***All input data are in the list-directed input format ***

Group 1

Title A descriptive phrase describing the case to be run.

, In the following, each input group should be preceded
with an explanation statement for the input ,

Group 2

NCASE User-s specified case number which is arbitrary.

NGRD = 1 if the wings are in ground effect. In this version, this

option is good only for lifting surfaces without free vortex
filaments, (i.e., LEV=O in Group 79).

= 0 if the wings are in free air.

NSUR Number of lifting surfaces, such as wing, canard, tails, etc.

Limited to 6. Note: Winglets are not separate lifting surfaces.

Grouo 3

LAT = -1 if the rolling moment coefficient for a given aileron angle

is to be computed.

= 0 for symmetrical loading only

= 1 if both symmetrical loading and lateral-directional

derivatives are to be computed.

IBLC = 1, if a boundary layer correction is to be applied to roll
derivatives.

= 0, no boundary layer correction is applied. Note: If airfoil
data are used in the calculation, set IBLC 0. (see NLDMM)

-2-



KT = 1, if the effect of rounded leading edges on vortex lift is
calculated.

= 0, if full vortex lift effect is allowed.

!BD = 1, if the vortex breakdown effect is included in calculating
vortex lift.

= 0, otherwise.

NLD! = 1, if nonlinear airfoil section data are to be used in the
calculation.

= 0, otherwise.

Groups 4 through 38 must be repeated NSUR times. Lifting surfaces
with leading-edge vortex separation should be input first. (See Group
80). .f there is no vortex separation, the wing is the ist surface.

Group 4

NC Number of spanwise sections on the right wing (bounded by points
of discontinuities in geometry, such as change in sweep, edges of
'lap segments, panels with different dihedral angles, etc.)
Limited to 5 (see Sketch 1).

MI1) .1=, NC Number of spanwise strips in each spanwise section. There
are NC numbers. 1aximum total number of strips is 48. (see
Sketch I). A minimum of 2 should be used in each section.

NWING = The numerical value of last wing spanwise section, i.e., its
most outboard section.

IWGLT = I if a winglet is present. = 2 if a vertical fin is present
inboard of wing tip. = 0, otherwise.

IPOS Winglet position indicator. The number used to identify the
configuration in the code is based on whether the winglet is
attached to the wing first or second chordwise section,
respectively, It is indicated in sketch 2. If there is no
winglet, it should be 0.

--3-



Note: For coolanar lifting surfaces, such as a coplanar wing-tail-
J configuration, spanwise sections on both UDstream. and downstream

surfaces must line up and numbers of spanwise strips in the corre-
sponding spanwise sections must be the same. This is to avoid
trailing vortices from passing over control points on the downstream
surfaces.

5Spanris 

e

I strip 1C-3C
Spaew,4 s.JI

sectio
Sktc 1.

Sketch 2.

-- 4-



Group 5

NFP Number of trailing-edge flap segments. Limited to 5.

NJW(I), 1=1, NFP Numerical value of the spanwise section in which the trailing-
edge flap segment is contained. For either clean or full-span

flap configurations, set NFP=l and NjW (1) = !. (See Sketch 3.)

NVRTX The spanwise strip number on a lifting surface, cumulative from
its center line, at which and outboard of which the leading-edge
vortex lift effect is not included. Full vortex lift effect is

assumed if this value is set to zero.

MVRTX The spanwise strip number on a lifting surface, cummulative from
its center line, at which and inboard of which the L.E. vortex

lift effect is not included.

NLEF = 1, if the flaps are flat leading-edge flaps.

= 0, if the flaps are trailing-edge flaps.

TV = 1, if the lifting surface has dihedral of 90-deg. and is

situated on the plane of symmetry.

NAL = Numerical value of the aileron segment along the trailing-edge

flap segments. For an all-movable surface for lateral
control, NW(2) should be 0 for the surface. (See Group 7.)

Group 6

DF(i), !=I, NFP Trailing-edge flap angles in degrees, inboard trailin%-
edge flap segment first. For leading-edge flaps, the angles are
negative for nose down. (See Note 1.)"

Group 7

NW(1) Numbers of chordwise aerodynamic panels in chordwise sections.

NW(2) (See Sketch 3). The chordwise section may be bounded along
trailing edge flap hinge line or winglet leading edge. NW(2) = 0
for clean configurations. (NW(i) + NW(2)) is limited to 15. Use

at least 8 for NW(1) + NW(2) for cambered sections.

Notes appear at the end.

-5-.I



!CA0_ = 0 for non-cambered airfoils

= ! if camber ordinates are to be read in

= 2 if camber slopes are defined analytically in subroutine ZCDX.

= 3 if there are flat leading-edge flaps attached to a non-
cambered wing.

IST Number of y-stations at which camber ordinates are read in.
Limited to t0. If ICAI = 3, !ST is the number of leading-edge
flap segments. if iCA = 1, at least 2 y-stations are needed, to
cover each surface, one at the root and the other at the tip.

ICAIAT Numerical value of the y-station at Ahich and beyond which the

input cambers are for the winglet or vertical fin.

= 0 if there is no camber for the winglet or fin.

ITHQK = I if thickness distribution is to be input

= 0 otherwise

NST = number of spanwise stations of thickness to be input, at least

2. Limited to 10 for each lifting surface.

NDIT = i if the thickness distribution is dimensional

= 0 if nondimensional thickness distribution is input

S (1)02

section

..E.

x 
lap

Sketch 3
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Omit Groups 8, 9, and 10 if iCAM # I. Repeat Groups 8, 9, 10 !ST times.

I
Group 8

YT(I) y-station (dimensional) at which camber ordinates are read in.

XNUe I number of camber ordinates to be read in. Limited to 21.

CURV(i) 0. if camber is to be formed by connecting straight segments,
with first segment being regarded as flat leading-edge flap.

= 1 if cubic spline interpolation is used. Intervals between x/c
values in Group 9 should not vary widely.

= 2 if cubic spline interpolation is used, with first segment
being flat leading-edge flap.

CMND(i) Chord length at YT(I) station.

Group 9

XT(I,J) x/c-values at which camber ordinates are read in for YT(I)
station.

Group 10

CA(J) z/c-values of camber ordinates at the corresponding KT(i,J)-
locations. (See Note 2.)

Omit Groups 11, 12, and 13 if ICAM # 3. Repeat IST times.

Group 11 (See Note 3.)

YLEF(I,I) Extreme inboard y-coordinate of the Ith flat leading-edge flap
segment.

-7-



YLEF(I,2) Extreme outboard y-coordinate of the Ith flat leading-edge
flap segment:.

Group 12

jXLF(I,!) First-corner point coordinates of the Ith flat leading-edge
flap segment.

YLF(I,1) See Sketch 4.

ZI . . .iz

XLF(I,2) Second-corner point coordinates of the Ith flat leading-edge
flap segment.

YLF(I,2) See Sketch 4.

Z2

Group 13

XLF(I,3) Third-corner point coordinates of the Ith flat leading-edge
flap segment.

XLF(I,3) See Sketch 4.

Z3

XLF(I,4) Fourth-corner point coordinates of Ith flat leading-edge flap

segment.

YLF(1,4) See Sketch 4.

Z 4 ..

If ITHCK = 0, skip Groups 14, 15, and 16.

-8-



Group 14

YH = the y-station at which thickness ordinates are to be input

XNMR = number of thickness ordinates to be input. Limited to 21

CRVT = 0, if thickness ordinates are connected by straight

segments

= 1, if cubic spline interpolation is to be used

CHTD = chord length at the y-station

Group 15

XH x-coordinates, nondimensiona! if NDIT = 0

GrouD 16

CA thickness ordinates, nondimensional if NDIT = 0

Note: The flat flap must be inside

the boundary of planform

2 described in Group 18.

.4

Sketch 4

Repeat Groups 17-21 NC times. See also the Note at the end of Group 18.
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Group 17

IPN = 1 if the shapes of L.E. and T.E. are to be aefinea numerically.

= 0 otherwise.

Group 18

"* Corner-point coordinates of a spanwise section. (See sketch 5a.)

XXL(l) L. E. X-coordin. of the inboard chord.

vXT(l) T. E. X-coordinate he inboard chord.

YL(l) Y-coordinate of the i' oard chord.

XXL(2) L. E. X-coordinate of the outboard chord.

XXT(2) T. E. X-coordinate of the outboard chord.

YL(2) Y-coordinate of the outboard chord.

ZS elevation of root chord of the lifting surface relative to
fuselage centerline.

DiHED dihedral angle in degrees for the section. For NASYN = 1,
DIHED for the left wing is negative upwards.

Note: Groups 17 through 21 are to be repeated NC times. With trailing-edge
flaps or winglet, another NC cards are needed to describe the flap and
the associated regions. The order of input is illustrated in Sketch
5. Panels with dihedral must be rotated to a plane parallel to the
K-Y plane for geometric description. It is important to line up as
much as possible the vortex strips on lifting surfaces wnich are
nearly on the same plane.

(XXT(1) ,YL(l)
3 N14() k

Y4 5 6-

Nu=bers inside panels denote
input order.

Sketch 5a
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NC-3 N-
NW (2) ~NW (2)

2S

' Vertical Fin
I(Section I sliould h ave osat ecn

uniform dihedral angle) chord line Wing1et

Sketch 5b

Groups 19-23 must be omitted if IPN =0.

Group 19

NLE Number of input points to define the leading edge. Limited to 15.

biTE Number of input points to define the trailing edge. Limited to 1.5.

HICVL 1 if the cubic spline is used to interpolate the L.E. shape.
Intervals between the y-coordinates in Group 20 should not vary
widely.

0 if straight segments are assumed.



MCVT = 1 if the cubic spline is used to interpolate the T.E. shape.

= 0 if straight segments are assumed.

Group 20

CA(I), 1=1, NLE X-coordinates of input points to define the LE shape,
measured relative to the LE of inboard chord.

Group 21

YSL(1),I=l, NLE Y-coordinates of input points to define the LE shape,
measured relative to the inboard chord. (See Note 4.)

Group 22

CA(!), 1=1, NTE X-coordinates of input points to define the TE shape,
measured relative to the TE of inboard chord.

Group 23

YST(1), I=l,NTE Y-coordinates of input points to define the TE shape,
measured relative to the inboard chord.

Omit Groups 24 and 25 if KT = 0

Group 24

ICNLE = 0 for constant L.E. radius/local chord ratio.

= 1 for constant L.E. radius.

- 2 for variable L.E. radius/chord ratio.

-12-



Group 25

RC = L.E. radius/local chord of ICNLE 0

= L.E. radius if ICI.E = 1

= L.E. radius/local chord, if !CNtLE = 2, at all spanwise control
stations.

Group 26

TWST = 1. if there is geometric twist.

= 0. otherwise.

RINC = Incidence angle, in degrees, of the lifting surface.

TINP = incidence angle, in degrees, of winglet or vertical fin,
relative to the root of the lifting surface.

Groups 27 through 29 should be omitted is TWST = 0.

Group 27

YNUM Number of y-stations to be used to describe twist distribution.

TCURV = 0. if the twist distribution is assumed to have piecewise
linear variation.

= 1. if cubic spline interpolation is used. Intervals between y
coordinates in Group 28 should not vary widely.

Group 28

YTS(I) Nondimensional (based on semispan) y coordinates at which twist
angles are defined. YNUM numbers. Limited to 21.

-13-



Group 29

CA(I) Twist angles in degrees at the corresponding y-stations.

Negative for washout (i.e., leading-edge down).

Omit Groups 30-38 if NLDM = 0. (See Group 3)

Group 30

INIM Number of points on sectional cZ - a, C - Cd curves to be read.
Limited to 20.

NALM Number of sets of airfoil characteristics for the lifting surface

to be input.

Groups 31 through 38 are repeated NARLM times. If INMM = 0 they should be

skipped.

Group 31

.ALPO Angle of zero lift in degrees.

YIB Inboard y-station bounding the spanwise section

YOB Outboard y-station bounding the spanwise section

CLCD = 1. if the cZ - cd curve is used to define cd in Group 34

= 0. f the cd - a curve is used to define cd in Group 34. This

option is recommended.

PARMF a relaxation parameter. Typically, a value of 0.5 should work

well.

-14-



Group 32

AW(1), 1=1, iNM Angles of attack in deg.

Group 33

CA(I), !=l, INMM Sectional c at the corresponding angles of attack in

Group 32.

Group 34

AW(!), I=1, ININ Sectional c0 on the c - cd curve if CLCD = 1.
Angles of attack in dg. if CLCD = 0.

Group 35

CA(I), i=l, INIM. Sectional cd corresponding to cz or a in Group 34.

Group 36

XMRF Sectional pitch center location in fraction of local
chord, measured from the airfoil L.E.

Group 37

AW(1), I=i, INMM Angles of attack in deg.

Group 38

CA(M), 1=l, INM Sectional cm corresponding to a in Group 37.

REPEAT NSUR TIMES

-15-



Group 39

AMi Freestream Mach number < 1.0

RN Wing Reynolds number multiplied by 10- 6, based on CREF.

HALFSW Half of reference wing area, same units as (CREF) squared.

CREF Reference chord length

BREF2 Reference half span

XREF x-coordinate of moment reference point.

j ALPCON 1, if CL  and C are to be computed. For this case, set T.E.mL
a a

flap angles to zero. Calculation is done at a = 1 radian.

(Used only if NLDML1 = 0 in Group 3, LEV=O in Group 79 and

without a fuselage.)

= 2, if the calculation is for one design lift coefficient based

on the attached-flow theory,

= 3, if it is based on the vortex flow theory.

= 0, otherwise

Group 40

(Set the following variables to 0, If ALPCON = 1.)

ALNM Number of angles of attack to be processed. If ICAM ; 0 and
IBD = 1, set ALNM > 2. Limited to 15. If IBD = 1 and LEV
(see Group 79) use two a's (i.e., ALNM = 2).

SNUM Number of spanwise stations involving augmented vortex lift.

DVRTX =1, if an additional discrete strake vortex is needed to calculate

the augmented vortex lift effect.

= 0, otherwise

CLDS = design lift coefficient if ALPCON = 2 or 3. (Used only if LEV=O

in Group 79.)

= 0, otherwise

-16-



If ALPCON = 1., set zLPA = 0.

Group 41

ALPA(I) Angles of attack in degrees. ALNM numbers. If there are camber,

leading-edge flaps, and/or rounded leading edges, start with a
high value of angles (such as 35-400). If IBD = 1 and NDLM # 0 or
LEV = 1, the first a is used only to determine aBD and airfoil
data are not used.

Repeat Group 42 SNUUM times. If SNUM = 0, set all variables to zero.

Group 42

SNI Spanwise strip number, cumulative from the center line of the
first lifting surface, starting from which the leading-edge vortex

produces the vortex lift augmentation on a downstream surface.

- 0. if there is no vortex lift augmentation.

SNE Ending spanwise strip number for vortex lift augmentation.

0 0. if there is no vortex lift augmentation.

CTILT Characteristic length for augmenced vortex lift effect. It may be

positive or negative. (See Note 5.)

SLETH L.E. length of the lifting surface which produces the vortex lift

augmentation.

XCNTD X-coordinate of the assumed centroid of augmented vortex lift.

YCNTD Y-coordinate of the centroid of augmented vortex lift.

XTILT K-distance from the outboard L.E. of the originating surface to
the T.E. of the receiving surface over which the vortex is assumed

to pass. (See Note 5.)

SR The lifting surface number receiving the augmented vortex lift

effect.

-17-



Group 43

HEIGHT = Height of 3/4 chord point of mean geometric chord from ground
if NGRD = 1.

= 0., otherwise.

ATT = Pitch attitude angle of wings, in degrees.

= 0. if NGRD = 0.

Group 44 must be omitted if LAT # 1.

Group 44

P = pb/2V , the maximum roll helical angle in radian.

BK = Sideslip angle in radian.

RL = rb/2V , the yaw rate parameter, in radian. If RL = 0, then

pb/2VO = P cos(a) and rb/2V = P sin(a).

Group 45

KF = 1 if a fuselage is present

= 0 otherwise

NT = number of Fourier-series terms,excluding the zero-order term, to

satisfy the body surface boundary condition. Usually 2 or 3
will be sufficient. 2 is recommended. For a configuration with

highly interacting surfaces, such as the F-18, use 1.

NCUM = number of circumferential locations on the body surface at
which the pressure loading is to be computed. For midwing con-

figurations, use even number. Limited to 10. Use at least 7.

NF = number of control stations along the fuselage axis. Limited to

20. Use at least 12.

IBY 1, if the body shape in side view is different from that in top

view and it is to be input. To be used only in the method of

suction analogy.

.1
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I
= 0, otherwise.

IBCM4 = 1, if body camber will be input,

= 0. otherwise.

f *** If KF = 0, Groups 46-68 must be omitted. *

Group 46

XAS(1) X-coordinate of the fuselage nose.

XAS(2) X-coordinate of the fuselage tail.

FUSIND = 0. if the fuselage geometry is to be defined analytically

in Functions FUR(X) and SLOP(X), (i.e. r(x) and r(x) dr(x)
dx

respectively).

= 1. otherwise.

FUSNO = number of fuselage stations to be input to define the fuselage
shape if FUSIND = 1. Limited to 21.

= 0. otherwise.

FSHAP = 1. if the input fuselage shape is to be interpolated through
cubic spline interpolation. In this case, intervals between
x-coordinates in Group 48 should not vary widely.

= 0. if the input points for the fuselage shape are connected
with straight segments.

= arbitrary if FUSIND = 0.

X1 = the body station in fraction of boay length at which the rate
of change of cross-sectional area with body length first reaches
maximum negative value. See Datcom. In the method of free
vortex filaments, Xl can best be calculated based on the
x-coordinate of the midpoint of vertical-tail root chord.

X2 the Xl value for stability derivatives. Similar to Xl, except
based on the side view of the body. For the method of free
vortex filaments, set X2 = X1.

X3 the nose length on which body vortex lift is developed.

-19-



Group 47

!SYM = 0 for noncircular cross section

= I for circular cross section

JSCT Number of circumferential stations on the right side to be
input. Limited to 21. Set to O if !SYM I.

Groups 48 and 53 must be omitted if FUSIN = 0

Group 48

XFF(1) X-coorainates of fuselage to input its radius. FUSNO numbers.

If 1SYM = 0, skip Group 49

Group 49

RFF(1) radii of fuselage at XFF(1) stations.

Groups 50 and 51 must be omitted if IBY 0.

Group 50

XFD(I) x-coordinates of fuselage. FUSNO numbers.

-20-



Group 51

RFD(!) radii of fuselage in side view

Groups 52 and 53 must be omitted if ISYM = 1.

Group 52

TSF(!) angular coordintes in degrees measured from the upward vertical

line to define the radius on the right side, JSCT values.

Group 53

RSF(i) the corresponding radii

Groups 54-56 must be omitted if IBCM = 0.

Group 54

NBCM number of z-coordinates of body camber to be input. Limited to

21.

Group 55

XBC1(I) x-coordinates of fuselage.

Group 56

ZBC>M(I) z-coordinates of fuselage camber.

-21-



Group 57

IFORBI = 1, if the fuselage forebody vortices will be calculated.

In this case, X3 in Group 46 should not be zero.

0 0, otherwise

Groups 58-68 must be omitted if IFORB = 0.

Group 58

IPRINT = 0 if only lateral force information will be printed

= I if more information will be printed

IXCASE = 0 for a cone in laminar separation with a circular or elliptic
cross section

I 1 for a tangent ogive in laminar separation with a circular or
elliptic cross section

- 2 for a chine cross section

= 3 for a general cross section

ISY = 0 for the first branch of solutions only (symmetrical or nearly
symmetrical in sideslip)

= I for the second branch of solutions (asymmetrical. Note: See
NASA CR-4122, 1988)

ISHARP = U for cross sections without sharp edges

= I for cross sections with sharp edges

NCIRCLE = 0 for a circular cross section

= I for a noncircular cross section

GrouD 59

BSEP an index for forebody separation condition based on Stratford's
separation prediction method.

- 0, Stratford's method is not used
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i, laminar separation

= 2, turbulent separation

Set BSEP = 0 if IXCASE is not equal to 3.

** COEFFI - COEFF3 represent amount of perturbations applied
to symmetric solution to obtain the initial guess of
asymmetric vortex coordinates and strengths. **

COEFFI fraction of the converged symmetric solution for the lateral
coordinate (y) of the left vortex.
Typically, 0.0 for a cone and 0.0 - 0.4 for a tangent ogive

COEFF2 fraction of the converged symmetric solution for the vertical
coordinate (z) of the left vortex.
Typically, 0.3 - 0.6 for a cone and 0.0 - 0.4 for a tangent

ogive.

COEFF3 fraction of the converged symmetriz s~lution for the vortex
strength of the right vortex. Typically, 0.1 - 0.15 for a cone
and 0.1 U.40 for a tangent ogive.

CSEP = 0 if the separation locations are computed internally

= I if the separation locations are to be input

If IXCASE = 0, 1 or, set CSEP = 0

If IXCASE = 3 and Stratford's separation prediction method is
usea, set CSEP = 0. If Stratford's method is not used, set CSEP
= 1.

Group 60

XORING(I) i = 1, NEVA initial values of vortex locations and strengths in
the transferred (i.e., circle plane) at the first station at
which symmetric vortex flow may begin. NEVA = 6 it ISHARP 0

and = 8 if ISHARP = I.

I = 1: y coordinate of the right vortex

I = 2: z coordinate of the right vortex

-
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I = 3: y coordinate of the left vortex

I = 4: z coordinate of the left vortex

I = 5: strength of the right vortex

I = 6: strength of the left vortex

I = 7: separation coefficient of the right vortex

I = 8: separation coefficient of the left vortex

(See Note 6 for some typical values.)

Groups 6. - 63 must be omitted if CSEP # 1.

Group 61

IFFN number of stations on the forebody to input the separation
locations. These stations should coincide with those in Group 48
on the forebody. These separation locations are needed if
ISHARP = I

Group 62

THSEP(I,I), I=!,IFFN Separation positions in angular coordinates (degrees)
measured from the y-axis (horizontal) for right side.

Group 63

THSEP(I,2), I=I,IFFN Separation positions in angular coordinates (degrees)
measured form the positive y-axis for the left side.

Group 64

MO2 the number of stations to input body's circumferential
coordinates for numerical mapping. Typically, a value of 21 for
a chine cross section is needed.

N20 the number of mapping coefficients needed to map an input cross
section to a circle. A typical value for a chine cross section

is 30.
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.TMX maximum number of iterations in numerical mapping. A typical

value for a chine cross section is 150.

Group 65

P20 an iteration factor to help convergence in numerical mapping.

-1 < P20 < 0. A typical value is -0.5.

Groups 66-68 must be omitted if IXCASE # 2.

Group 66

IFFN number of stations on the forebody to input Groups 67 and 68.

Group 67

THETAU(I), I=i, IFFN magnitude of the interior tangent angle in degrees of

the upper surface at the sharp edge measured relative to

the horizontal axis.

Group 68

THETAL(I), I=1, IFFN magnitude of the interior tangent angle in degrees of

the lower surface at the sharp edge measured relative to

the horizontal axis.

(See Note 7 for THETAU and TETAL.)

Group 69

IWAKE = 0 if a deformed wake alone is not to be calculated.

= 1 if the trailing wake shape is to be calculated. In this

case, set LEV = 0 in Group 79.
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If IWAKE 0 , skip Groups 70-78.

Group 70

NOLD2 = 0 if the intial wake geometry is to be generated by the
~program.

= 1 if the initial wake geometry will be input from File No. 19.

NOLD = 0 if the calculated symmetric wake shape is to be saved on File
No. 18.

= 1 if the symmetric wake shape from File No. 18 is to be input
for restart.

NOLD1 = 0 if the calculated wake shape in sideslip is to be saved on
File No. 18.

= 1 if the wake shape in sideslip is to be input from File No. 18
for restart.

Group 71

NITER Number of iterations for wake deformation, 5 to 10 typically,

JiTER Number of iterations to determine the location of discrete vortex

elements (such as strake vortex), 5 to 10 typically.

0 if there are no discrete vortices.

IIf NOLD2 =  , skip Group 72. Group 72 is repeated NSUR times.

Group 72

KUKI(K), K=l, NSUR Number of segments into which a vortex strip is dividedI for each lifting surface.

-
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If JITER = 0, skip Groups 73-76.

Group 73

LPP Number of discrete vortices. Limited to 4.

NSTAR the inboard vortex strip number at which the first (most inboard)
discrete vortex is located.

NSECT the section that a discrete vortex (i.e., the strake vortex) is
located.

Group 74

(XDV(I), 1=1, LPP) the x-locations at which discrete vortices start to
deform.

Group 75

(YDV(I), !=1,LPP) the y-locations at which discrete vortices start to
deform.

Group 76

(ZDV(i), 1=1, LPP) the z-locations at which discrete vortices start to
deform.

Group 77

NMAX1 =1 if the total velocity at specified points are to be
calculated.

=0 otherwise.
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If NM-AX1 = 0, skip Group 78.

Group 78

XYI x- and z-coordinates at which total velocity is to be calculated.

YZI (The program will automatically select a y- range in the
calculation.)

Group 79

LEV = I if vortex separation is to be modeled by a vortex-filament
model (Set IWAKE = 0 in Group 69. The wake shape is
automatically calculated.)

= 0 otherwise.

If LEV = 0, Skip Groups 80-87

Group 80

NSUF Number of lifting surfaces on which vortex separation occurs.

NPC = 0 if induced velocities are evaluated directly at the middle of
each segment of the leading -edge elements.

= I if induced velocities are evaluated at the middle of each
strip of the leading-edge elements and extrapolated to the
location of each segment.

ICP is the number of iterations at which a reduced relaxation
parameter is used for the leading-edge vortex elements. For cases
with section data in the input (i.e., NLDMM = 1) set ICP = MITE.

Otherwise, ICP = I.

MSTW 0 if induced velocities are evaluated at the midpoint of each
segment of the wake element.

I if induced velocities are evaluated at the midpoint of each strip
of the wake elements and extrapolated to the location at each
segment.
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MITE maximum number of iterations to be performed (7 to 9 typically).

Groups 81-85 are to be repeated NSUF times.

Group 81

iTIPV = 0 if no side-edge separated vortex is included in the

calculation.

= 1 otherwise.

MST last vortex strip number of the strake section. If there is
only one vortex system, set MST = 0.

Group 82

MULTIG = I if the number of wake elements is halved during initial few

iterations to reduce the computing time.

= 0 if the number of wake elements is not reduced.

KITR the iteration number below which the number of wake elements is
halved. A value of 4 is recommended.

Group 83

DELTA length of a segment of leauing-edge free vortex elements (may be

taken as 0.1 - 0.15 CR in symmetrical flow, and 0.05 - 0.1 CR in
asymmetrical flow, where CR is the root chord).

DELT length of a segment of wake elements (may be taken as DELTA).

XEND length from the most downstream point of the configuration
beyond which the vortex is represented by a single element going

to CO

Group 84

NBRR number of constant x-locations where AC 's are to be
interpolated. Limited to 25. p
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IF NBRR 0, skip Group 85

Group 85

XBRR, I=l,NBUR constant x-locations where AC "s are to be interpolated.p

Group 86

DIFi Relaxation factor for adjusting the position of leading-edge
vortex elements. Typically, 0.5 - 1.0. For NLDMN = 0 (i.e.,
inviscid), it is suggested to set DIFI 1.25 (over-relaxation)
and ICP = I (see Group 80).

DIF2 Relaxation factor for adjusting the position of wake vortex
elements. Typically, 0.5- 0.75. For NLDM = 0, set DIF2 =

DIFI.

Group 87

NQI = I to calculate the flow field aue to roll rate

= 2 to calculate the flow field due to sideslip

= 3 to calculate the flow field due to yaw rate

= 4 if both effects of roll and yaw rates are calculated

= arbitrary if LAT = 0 (symmetrical flow) or LAT = -I.

IREA = I to restart the lateral-directional calculation with data
saved in file 19.

= 0 otherwise

ISTAR = 1 to use the stored data in file 19 on the leading-edge and
wake vortex system as the initial starting shape in
symmetrical flow.

= 0 otherwise.

3
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i
INotes

1. For ailerons, only those on the right wing are drescribed.
Antisymmetrical deflection is assumed. Downward deflection is
positive. For rudders with conventional Dositive deflections (i.e.,f deflected to the left), the input angles must be negative.

For flap angles given normal to a hinge line, they must be
converted to those measured in the streamwise direction for input as
"DF". The conversion relation can be derived by vector analysis and is
given as follows:

tan 6 = tan a cos A
S n

where 6 is the flap angle measured in the streamwise direction, 6 iss 0 n

that normal to the hinge line and A is the sweep angle of the hinge
line.

2. For a conical camber, a useful mathematical description of the shape can
be found in Appendix B of reference 7.

Equal spacing of input points is the best if cubic spline is to be
used for interpolation.

3. For a plane flap, a useful exact description of its geometry and
deflection can be found in Appendix B of reference 7. It can be
described by the following equation

ax + by + cz + d = 0

where

a = (Y4 - yl) (z3 - z2 ) - (Y3 - Y2) (z4 - z!)

b = (x3 - x2 )(z4 - z1 ) - (x4 - x1 ) (z3 - z2 )

c = (x4 - x!) (Y3 - Y 2 ) - (x3 - x9 ) (Y4 - Yl)

The streamwise slope is then given by

_z a

x c
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4. For the input of a curved leading edge, the coordinates (x,y) of the

leading edge of inboard chord are regarded as (0,0).

5. The choice of CTILT is based on reference 8. On the other hand, XTILT
is to represent the severity of adverse pressure gradient over which the

vortex must pass. As a result of using XTILT, the vortex may break down

earlier. For a simple wing planform, both CTILT and XTILT are the

same. For strake-wing configurations, they are different in general.

The choice is somewhat empirical in nature. The following examples will
illustrate their choice based on experience.

(i) A strake-wing configuration:
This example is taken from reference 9 and is as shown in the

following sketch.

75 0

I- - (4 .038,1.082)

0''L

U-. I

1

(9(9.9085,5.76)
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For this configuration,

CTILT = 5.692
Strake 705

XTILT = 4.038 = 2.9258
9.73

Note that for a strake, XTILT is to be expressed in terms of the root chord
(4.038) of an equivalent delta wing for the strake. Similarly,

CTILT = 9.9853 - 9.9085 = 0.0768
Wing

XTILT = CTILT = 0.0768

(2) A strake-wing body configuration:
This example is taken from reference 10 and is as shown in the
following sketch.

(2.01.82,0.) ,

1 -(5.0312,1.5)

I

(17-.1541,-) I  (18.603,1.5)

(20.3432,3.302)

II

! J - . 0 (26.8114,10.)

I (29.4764,!0.)
S(30.4865,0.)-'' (30.153,i.30)2)

(30.335.1.5)
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In this case, the aft fuselage will contribute to the adverse

pressure gradient for the strake vortex. The projected fuselage

area on the X-Y plane downstream of the wing leading edge can be
calculated to be

37.882 - 17.1544 + 37.882 - 18.603
2 x 1.5 = 30.0050.2

Divided by the total width of the strake region, this is

equivalent to a streamwise length of

30.005030-0050 = 9.0869.
1.5 + 1.802

Therefore, the total distance of adverse pressure region is

9.0869 + (30.335 - 18.603) = 20.8189

This must be expressed in terms of the root chord of an equivalent
delta wing of the strake as

=20.8189

XTILT 30.4865 - 2.0482 x (20.3432 - 5.0312) = 11.21
(for strake vortex)

CTILT is given by

CTILT = 30.335 - 20.3432 = 9.9918 (for strake vortex)

(3) Second strake-wing body configuration:

This example is taken from reference 11 and is as shown in the

following sketch.
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(0,0)

(0.0894,0.)jl (0.142,0.0305)

(0.4426,0. )..

(0.4943,0.)

(0.628,0.1094)

0.0305"

0.0789
(0.78377,0.)1 "

(- (0.87297,0.254)

S -. (0.94307,0.254)

(1. 0 )  (0.8524,0.1094)

(0.8029,0.0305)

The projected fuselage area on the X-Y plane downstream of the
wing leading edge can be calculated to be

I - 0.4426 + . - 0.49432 x 0.0305 = 0.016212.2

Divided by the total width of the strake region, this is
equivalent to a streamwise length of

0.016212
0.0305 + 0.0789

It follows that the total distance of adverse pressure region
is

0.8029 - 0.4943 + 0.1482 = 0.4568.
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This is expressed in terms of the root chord of an equivalent
delta wing of the strake as

0.4568
XTILT = 0.78377 - 0.0894 x (0.6280 - 0.1420) = 0.32

(for strake vortex)

CTILT is given by

CT!LT = 0.8029 - 0.6280 = 0.1749 (for strake vortex)

(4) An F-18 Configuration

Based on the sketch as shown, the projected fuselage area on the X-Y
plane downstream of the wing leading edge can be calculated to be

55.2636 - 26.256 + 55.2636 - 27.069
2 x 1.9 = 54.3422

Divided by the total width of the strake region, this is equilvalent to a
streamwise length of

54.342 12.076
4.5

Therefore, the total distance of adverse pressure region is

12.076 + (42.1 - 27.069) = 27.107

This must expressed in terms of the root chord of an equivalent delta wing of
the strake. Assume that forebody vortex is present. Then

27.107
XTILT = 42.22 - 0 (28.52 - 11.84) = 10.71

CTILT is given by

CTILT = 42.1 - 28.52 = 13.58
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(11-84,1.616)

(26.256, (27.069,1.616)

(42. 22,0)-,(21.6)
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6. Typical input values for XORING(I)

Initial guess for tangent ogive with L/D = 5.0

Right vortex core lateral position (XORING(l))

2.00 4.00 6.00 8.00 10.00

15.0 0.21 0.005 -0. 04 -0.07 -0.05

20.0 0.22 0.16 0.03 -0.03 -0.09

25.0 0.27 0.18 0.06 -0.03 -0.09

30.0 0.27 0.27 0.27 0.27 0.27

35.0 0.27 0.27 0.27 0.27 0.27

40.0 0.27 0.27 0.27 0.27 0.27

45.0 0.27 0.27_j 0.27 0.27 0.27

50.0 0.27 0.27 0.27 0.27 0.27

Note: FOR 3 =0, set XORLNG(1) = 0.3O for aU a's

Right vortex core vertical position (XORING(2))

2.00 4.00 6.00 8.00 10.00

15.0 1.26 1.28 1.27 1.26 1.21

20.0 1.32 1.36 1.30 1.44 1.44

25.0 1.32 1.36 1.41 1.44 1.44

30.0 1.57 1.57 1.57 1.57 1.57

35.0 1.54 1.54 1.54 1.54 1.54

40.0 1.54 1.54 1.54 1.54 1.54

45.0 1.54 1.54 1.54 1.54 1.54

50.0 1.54 1.54 1.54 1.54 1.54

Note: FOR =O" set XORING(2) = 1.i5 for al a's
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Initial guess for tangent ogive with L/D = 5.0

Left vortex core lateral position (XORING(3))

2.00 4.00 6.00 8.00 10.00

15.0 -0.59 -0.79 -0.70 -0.62 -1.00

20.0 -0.60 -0.85 -0.80 -1.03 -1.05

25.0 -0.64 -0.85 -0.97 -1.03 -1.05

30.0 -1.02 -1.02 -1.02 -1.02 -1.02

35.0 -1.02 -1.02 -1.02 -1.02 -1.02

40.0 -1.02 -1.02 -1.02 -1.02 -1.02

45.0 -1.02 I-1.02 -1.02 -1.02 -1.02

50.0 -1.02 -1.02 -1.02 -1.02 -1.02

Note: FOR '3=0, set XORENG(3) = -030 for all a's

Left vortex core vertical position (XORING (4))

a " 2.00 4.00 6.00 8.00 10.00

15.0 2.05 1.84 1.49 1.32 1.50

20.0 2.18 2.18 2.05 1.89 1.74

25.0 2.18 2.18 2.05 1.89 1.74

30.0 2.40 2.40 2.40 2.40 2.40

35.0 2.40 2.40 2.40 2.40 2.40

40.0 2.40 2.40 2.40 2.40 2.40

45.0 2.40 2.40 2.40 2.40 2.40

5.0 2.40 2.40 2.40 2.40 2.40

Note: FOR B=0, set XORING(4) +1.15 for al a's
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Initial guess for tangent ogive with L/D = 5.0

Right vortex core strength (XORING(5))

2.00 4.00 6.00 8.00 [ 0.00

15.0 0.45 0.49 0.44 0.48 0.56

20.0 0.60 0.64 0.60 0.72 0.74

25.0 0.61 0.64 0.68 0.72 0.74

30.0 0.99 0.99 0.99 0.99 0.99

35.0 0.99 0.99 0.99 0.99 0.99

40.0 0.99 0.99 0.99 0.99 0.99

45.0 0.99 0.99 0.99 0.99 0.99

50.0 0.99 0.99 0.99 0.99 0.99

Note: FOR P=0', set XORlIG(5) = 0.20 for all a's

Left vortex core strength (XORING(6))

2.00 4.00 6.00 8.00 10.00

15.0 0.29 0.28 0.17 0.16 0.10

20.0 0.40 0.43 0.40 0.44 0.44

25.0 0.43 0.43 0.44 0.44 0.46

30.0 0.75 0.75 0.75 0.75 0.75

35.0 0.75 0.75 0.75 0.75 0.75

40.0 0.75 0.75 1 0.75 0.75 0.75

45.0 0.75 0.75 0.75 0.75 0.75

50.0 0.75 0.75 0.75 0.75 0.75

Note: FOR p=0, set XORING(6) - 0.20 for all a's
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Initial guess for tangent ogive with L/D = 3.5

Right vortex core lateral position (XORING(l))

a 2.00 4.00 6.00 8.00 10.00

15.0 0.11 0.05 j-0.02. -0.02 -0.02

20.0 0.11 0.05 0.03 -0.05 NO

25.0 0.31 0.16 0.07 0.05 -0.05

30.0 0.32 0.25 0.12 0.05 -0.04

35.0 0.33 0.28 0.18 0.06 -0.03

40.0 0.27 0.27 0.27 0.27 0.27

45.0 0.27 0.27 0.27 0.27 0.27

50.0 0.27 0.27 0.27 0.27 0.27

Note: FOR f3=0 , set XORLNG(1) = 0.30 for all a's

Right vortex core vertical position (XORING(2))

2.00 4.00 6.00 8.00 10.00

15.0 1.25 1.25 1.21 1.18 1.18

20.0 1.26 1.25 1.21 1.17 NO

25.0 1.22 1.32 1.34 1.32 1.29

30.0 1.22 1.30 1.36 1.32 1.44

35.0 1.30 1.32 1.36 1.41 1.44

40.0 1.54 1.54 1.54 1.54 1.54

45.0 1.54 1.54 1.54 1.54 1.54

50.0 1.54 1.54 1.54 1.54 1.54

Note: FOR 3 0, set XORMNG(2) 1.15 for al a's
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Initial guess for tangent ogive with L/D = 3.5

Left vortex core lateral position (XORING(3))

2.00 4.00 6.00 8.00 10.00

15.0 -0.52 -0.60 .-0.64 -0.57 -0.57

20.0 -0.52 -0.60 -0.64 -0.49 NO

25.0 -0.56 -0.76 -0.85 -0.86 -0.81

30.0 -0.60 -0.78 -0.91 -0.95 -1.11

35.0 -0.68 -0.81 -0.95 -1.05 -1.11

40.0 -1.02 -1.02 -1,02 -1.02 -1.02

45.0 -1.02 -1.02 -1.02 .-.02 -1.02

50.0 -1.02 -1.02 -1.02 -1.02 -1. 02

Note: FOR f3=0", set XOR]N.G(3) = -0.30 for al a's

Left vortex core vertical position (XORING(4))

2.00 4.00 6.00 8.00 10.00

15.0 1.84 1.75 1.67 1.44 1.44

20.0 1.83 1.75 4 1.67 1.30 NO

25.0 2.16 2.10 I1.98 1.84 1.64

30.0 2.22 2.27 2.14 2.00 1.9.=

35.0 2.24 2.33 2.28 2.11 1.95

40.0 2.40 2.40 2.40 2.40 2.40

45.0 2.40 2.40 2.40 2.40 2.40

50.0 2.40 2.40 2.40 2.40 2.40

Note: FOR P=0, set XOINLG(4) = 1.15 for all a's
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Initial guess for tangent ogive with L/D = 3.5

Right vortex core strength (XORING(5))

a * 2.00 4.00 6.00 8.00 I0.00

j 15:.0 0.35 b 0.34 0.3 .1 0.26 0.26

20.0 0.35 0.34 0.31 0.24 NO

25.0 0.47 0.54 0.55 0.52 0.48

30.0 0.54 0.59 0.63 0.60 0.75

35.0 0.64 0.65 0.69 0.72 0.7!

40.0 0.99 0.99 0.99 0.99 0.99

45.0 0.99 0.99 0.99 0.99 0.99

50.0 0.99 0.99 0.99 0.99 0.99

Note: FOR 1-0, set XORNG(5) = 0.20 for alU a's

Left vortex core strength (XORING(6))

2.00 4.00 6.00 8.00 10.00

15.0 0.22 0.18 0.21 0.05 0.05

20.0 0.22 0,18 0.12 0.06 NO

25.0 0.34 0.36 0.34 0.29 0.24

30.0 0.39 0.41 0.42 0.39 0.49

35.0 0.46 0.46 0.47 0.49 0.49

40.0 0.75 0.75 0.75 0.75 0.75

45.0 0.75 0.75 0.75 0.75 0.75

50.0 0.75 0.75_ 0.75 0.75 0.75

Note: FOR 3 = 0, set XORENG(6) = 0.20 for all a's
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Initial guess for tangent ogive(chine cross section)

with L/D = 5.0

Right vortex core lateral position (XORING(1))
--------------------------------------------------------
, S | 0.000 1 2.000 1 4.000 1 6.000 1 8.000 I 10.000 1

20.00 I 1.105 1 1.100 i 1.100 I 1.100 1 1.091 1 1.090 1
--------------------------------------------------------
25.00 1 1.105 I 1.110 i 1.110 1 1.104 1 1.099 1 1.097 1

30.00 1 1.105 1 1.119 1 1.108 1 1.108 1 1.108 1 1.108 1

--------------------------------------------------------
35.00 1 1.105 1 1.114 1 1.114 1 1.114 1 1.114 1 1.114 1

40.00 1 1.105 1 1.119 1 1.119 1 1.119 1 1.119 1 1.119 I

45.00 1 1.105 1 1.125 1 1.125 1 1.125 1 1.125 1.125 1

50.00 1 1.105 1 1.133 1 1.133 1 1.133 1 1.133 I 1.133 1

---------------------------------------------------------

Right vortex core vertical position (XORING(2))
--------------------------------------------------------

1 0.000 I 2.000 I 4.000 I 6.000 I 8.000 i 10.000 I
-------------------------------------------------

20.00 1 0.469 1 0.431 I 0.431 I 0.431 1 0.368 1 0.359 I
--------------------------------------------------------
25.00 1 0.469 1 0.476 1 0.476 1 0.441 1 0.422 1 0.403 1

---------------------------------------------------------
1 30.00 1 0.469 1 0.521 1 0.503 1 0.503 I 0.503 1 0.503 1
--------------------------------------------------------
1 35.00 1 0.469 1 0.562 1 0.562 1 0.562 1 0.562 1 0.562 1
---------------------------------------------------------
1 40.00 1 0.469 1 0.602 1 0.602 1 0.602 1 0.602 0.602 1
---------------------------------------------------------
1 45.00 1 0.469 1 0.649 1 0.649 1 0.649 1 0.649 1 0.649 1
---------------------------------------------------------
1 50.00 1 0.469 1 0.709 1 0.709 1 0.709 1 0.709 1 0.709 1

-------------------------------------------------
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Li Left vortex core lateral Dosition (XORING(3))

I 1 0.000 1 2.000 1 4.000 1 6.000 1 8.000 1 10.000 1

1 20.00 1 -1.105 1 -1.111 1 -1.111 1 -1.111 1 -1.507 1 -1.638 1

125.00 1 -1.105 1 -1.126 1 -1.126 1 -1.164 1 -1.776 1 -1.981 1

1 30.00 1 -1.105 1 -1.153 1 -1.745 1 -1.745 1 -1.745 1 -1.745 1

1 35.00 1 -1.105 1 -1.842 1 -1.842 1 -1.842 1 -1.842 1 -1.842 1

1 40.00 1 -1.105 1 -1.999 1 -1.999 i -1.999 1 -1.999 1 -1.999 1

1 45.00 1 -1.105 1 -2.116 1 -2.116 1 -2.116 1 -2.116 1 -2.116 1

150.00 1 -1.105 1 -2.242 1 -2.242 1 -2.242 1 -2.242 1 -2.242 i

Left vortex core vertical position (XORING(4))

Ia1 0.000 I 2.000 1 4.000 1 6.000 1 8.000 1 10.000 1

1 20.00 1 0.469 1 0.518 1 0.518 1 0.518 1 1.366 1 1.507 I

1 25.00 1 0.469 1 0.585 1 0.585 1 0.747 1 1.937 P 2.118 1

1 30.00 1 0.469 1 0.699 1 2.427 1 2.427 1 2.427 1 2.427 1

1 35.00 1 0.469 1 3.463 1 3.463 1 3.463 1 3.463 1 3.463 1

1 40.00 1 0.469 1 4.699 1 4.699 1 4.699 1 4.699 1 4.699 1

1 45.00 1 0.469 1 6.031 1 6.031 1 6.031 1 6.031 1 6.031 1

1 50.00 1 0.469 1 7.533 1 7.533 1 7.533 1 7.533 1 7.533 1
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j Right vortex strength (XORING(5))
----------------------------------------------------------------------

1 0.000 1 2.000 1 4.000 1 6.000 1 8.000 1 10.000 1
--------------------------------------

i 20.00 1 0.789 1 0.734 1 0.734 1 0.734 1 0.745 1 0.742 1
--------------------------------------------------------------------
I 25.00 1 0.789 1 0.812 1 0.812 1 0.783 1 0.951 1 0.923 1
----------------------------------------------------------------
I 30.00 1 0.789 1 0.898 1 1.230 1 1.230 1 1.230 1 1.230 1
-----------------------------------------------------------------------
I 35.00 1 0.789 1 1.542 1 1.542 1 1.542 1 1.542 1 1.542 1
-------------------------------------------------------------------
I 40.00 1 0.789 1 1.988 1 1.988 1 1.988 1 1.988 1 1.988 1
-------------------------------------------------------------------
I 45.00 1 0.789 1 1.958 1 1.958 1 1.958 1 1.958 1 1.958 1
-------------------------------------------------------------------
I 50.00 1 0.789 1 2.172 1 2.172 1 2.172 1 2.172 1 2.172 1
-------------------------------------------------------------------

Left vortex strength (XORING(6))
-----------------------------------------------------------------------

1 0.000 1 2.000 I 4.000 I 6.000 1 8.000 I 10.000 1

20.00 1 0.789 1 0.853 1 0.853 1 0.853 I 1.213 I 1.223 1
-------------------------- ----------------------------------------

25.00 1 0.789 1 0.938 1 0.938 1 1.073 i 1.394 1 1.389 1
---------------------------------------------------------------------
I 30.00 1 0.789 1 1.058 1 1.610 1 1.610 1 1.610 1 1.610 1

-------------------------------------------------------------- - --
I 35.00 1 0.789 1 1.851 1 1.851 1 1.851 1 1.851 I 1.851 1
---------------------------------------------------------------------
I 40.00 1 0.789 1 1.988 1 1.988 1 1.988 i 1.988 1 1.988 1
---------------------------------------------------------------------

45.00 1 0.789 1 2.085 1 2.085 1 2.085 I 2.085 I 2.085 1

I 50.00 0.789 2.193 2.193 1 2.193 I 2.193 I 2.193 1
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Right vortex separation coefficient (XORING(7))

I a 1 0.000 1 2.000 I 4.000 I 6.000 1 8.000 i 10.000 I

1 20.00 1 0.257 1 0.266 1 0.266 I 0.266 I 0.264 1 0.265 I

1 25.00 1 0.257 1 0.223 1 0.223 1 0.227 1 0.206 1 0.210 1

1 30.00 1 0.257 1 0.191 1 0.163 1 0.163 1 0.163 1 0.163 I

1 35.00 1 0.257 1 0.155 1 0.155 1 0.155 1 0.155 1 0.155 I

1 40.00 1 0.257 1 0.132 1 0.132 1 0.132 1 0.132 1 0.132 I

1 45.00 1 0.257 1 0.098 1 0.098 1 0.098 1 0.098 1 0.098 I

1 50.00 1 0.257 1 0.086 1 0.086 1 0.086 1 0.086 1 0.086 I

Left vortex separation coefficient (XORING(8))

o 0.000 1 2.000 1 4.000 1 6.000 1 8.000 1 10.000 1

20.00 I 0.257 1 0.247 1 0.247 1 0.247 1 0.207 I 0.206 I

1 25.00 I 0.257 1 0.208 1 0.208 1 0.194 1 0.170 I 0.171 I

1 30.00 I 0.257 I 0.176 1 0.143 1 0.143 1 0.143 I 0.143 1

1 35.00 1 0.257 I 0.141 1 0.141 1 0.141 1 0.141 I 0.141 1

1 40.00 1 0.257 I 0.124 1 0.124 1 0.124 1 0.124 I 0.124 1

45.00 I 0.257 I 0.095 1 0.095 1 0.095 1 0.095 I 0.095 1

1 50.00 I 0.257 I 0.085 1 0.085 1 0.085 I 0.085 I 0.085 1

-47-



j7. THETAU and THETAL~are defined as follows.
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F

jOUTPUT VARIABLES

jIn File #21:

(1) At the beginning of the output, all input data will be printed.

HALFSW = half of reference wing area

CREF = reference chord

(2) Turbulent skin friction coefficient is calculated with the following

formula:

cf = 0.455/(iog10 RN) 2.58/(. + 0.144M2 )0.58

where RN for each aerodynamic component is based on the mean geometric
chord or the body length.

(3) Tip suction

X/C nondimensional x coordinate with respect to tip chord

CTIP = St(x)/( / 2 pV2 ct) , where St is the tip suction force

per unit length and ct is the tip chord

(4) Pressure distribution in attached flow or vortex flow if LEV = 1.

XV nondimensional chordwise location (referred to local chord)

YV nondimensional spanwise location (referred to semispan of the

lifting surface)

CP = ACp
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]
3! (5) Sectional characteristics

Y/S nondimensional y-station, referred to semispan of the lifting

surface

CL sectional lift coefficient

? CM sectional pitching moment coefficient about the Y axis

CT sectional leading-edge thrust coefficient

CDI sectional induced drag coefficient

CS*C sectional suction coefficient multiplied by local chord

CAV sectional axial (along X-axis) force coefficient due to leading

edge vortexI
(6) The next group of output variables is the overall aerodynamic

characteristics in attached potential flow. If .LPCON = 1.0, the lift

and pitching moment coefficients will be CL  and C •

(7) If ALPCON = 1.0, the factors, Kp, Kv e , and Kv,se etc. to be used in the

method of suction analogy for a noncambered wing will be printed next.

They are used in the following formulas:

CL K sin a cos 2 a + (K + K )sin 2 a Cos a
p v,2e v, se)

C CL t&na
1

x 2 >e 2 se

C K sin a cos a p + K sin e + K sin 2 a
m p C v,Ze C v,se C

ref Tref ref

(8) If a fuselage is present, the pressure coefficient (Cp) at (X/L, THETA)

will be printed, where L is the fuselage length and THETA (i.e., 8) is

measured clockwise (facing upstream) from the positive Z axis (i.e.
upwards). The fuselage local loading is defined as
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27r
CN  f Cp(rde)cos 3.
N rref 0 p

The overall fuselage aerodynamic coefficients are all based on the input
reference area and chord.

(9) Next, the attached flow results are summarized. For the lift

Li coefficient,

CL(LS) the total lift coefficient from all lifting surfaces

CLF the total lift coefficient from the fuselage

CL = CL(LS) + CLF

Similar definitions apply to CD and Cm -

CDVIS = turbulent skin friction coefficient

Note: This group will be printed also for vortex flow if LEV = I.

(10) Total aerodynamic coefficients to be used in the method of suction
analogy are summarized as follows, using the lift coefficient (CL) as an
example.

CLP the "potential-flow" component of C,

CLVL the leadirg-edge vortex lift

CLVSE the side-edge (i.e. tip) vortex lift

CLVAUG the augmented vortex lift

CLDVP the "potential flow" component of CL due to the strake discrete
vortex

CLDVV the vortex lift component due to the strake discrete vortex

CLF the fuselage lift

CL total lift coefficient

CAXP the axial force coefficient in potential flow, negative for

pointing forward

CAXV the axial force coefficient due to leading-edge vortex
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(11) For an axymmetrical configuration or a configuration with lateral or
directional control input, the resulting rolling (CL) and yawing (CN)
moments will be printed for both attached and vortex flows, with and
without tip suction effect. Based on experience, those without tip
suction effect seem to agree better with limited windtunnel data.

(12) The lateral-directional stability derivatives are defined in accordance
with standard definitions as follows:

3C

CYB =----Y Cy side force/q Sre f

CLB = 3B , Cz = rolling moment/q Sre f bref

CNB = , Cn = yawing moment/q Sre f b ref

3C

CYP = - , where p pb/2V is an input variable and p is the roll rate
ap

3C

CLP -

ac

a..CNP -- n

ac

CYR =-. , where r rb/2V is an input variable and r is the yaw rate
ar

ac

CLC=

CNR =
ar

(13) The bending moment distribution and the bending moment coefficients at
the root chord for the attached flow will be printed next in the method
of suction analogy.
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(14) The last portion of the output is for the bending moment distribution

and the bending moment coefficients at the root chord with vortex lift
effect.I

In File #26:

(1) Coordinates of leading-edge vortex filaments:

Lifting-surface number is followed by the vortex filament number on that
surface, e.g., "l 1".

x-coordinates of all segments on a filament

y-coordinates of all segments on a filament

z-coordinates of all segments on a filament.

(2) Coordinates of wake-vortex elements:

The definitions of variables are the same as those for the leading-edge
vortex filaments.

(3) Spanwise pressure distribution (AC ) at specified constant x-stations.P

(4) Summary of total CL, Cm, and CD for each iteration

(5) Summary of force calculation on free vortex filaments. All force
components are nondimensionalized with individual lifting surface areas.

SFAC Sum of absolute values of all force component in the x,y,z
directions for each lifting surface.

TFX Algebraic sum of x-components of forces for each lifting surface.

TFY Algebraic sum of y-components of forces for each lifting surface.

TFZ Algebraic sum of z-components of forces for each lifting surface

TFO Vector sum of TFX, TFY, and TFZ for each lifting surface.

RES Vector sum of all TFX, TFY, and TFZ added algebraically for
multiple surfaces.

-53-



JOB CONTROL SET-UP

Files Used in Execution

Seven ,7) working files numbered below are released after execution:

11, 12, 13, 14, 15, 16, 25

File 18 is used to store results for cases with wake deformation

calculation, i.e., IWAKE = 1.

File 19 is used to store results of both symmetrical and asymmetrical

flow calculations for restart.

File 26 is used to store results for cases with edge-separated free

vortex
sheets, i.e., LEV = 1.

File 20 is the input data file. See main program (iNPT = 20).

File 21 is the main output file. See main program (JPT = 21).

Note: The number of files actually used in a given job depends on the type

of user's options. Not all files are used in a given job.
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A TYPICAL JOB CONTROL SET-UP FOR THE VAX-8600 COMPUTERS

$FOR PWA
$FOR PL2
$FOR PL3

S~$FOR PL4
$FOR PL5
$FOR PL6
$FOR PL61
$FOR PL62
$FOR PL7T
$FOR PL72
$FOR PL8
$FOR PL9
$FOR PLIO

$FOR PLI.
SLINK/EXE=PI. PLI,PL2,PL3,PL4,PL5,PL61,PL62,PL71,PL72, PL8,PL9,PLIO,PLII
SAS DI.TMP FOR011
SAS D2.THP FOR012
$AS D3.TMP FORO!3
SAS D4.THIP FORO14
SAS D5.TMP FOR015
$AS D6.TMP FOR016
SAS D7.TMP FOR025
SAS D8. FOR018
$AS D9. FOR019
$AS DAN FOR026
$AS FLO6.DAT FOR020
$AS LIST!.DAT FOR021

$RUN P]

I
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[j A TYPICAL JOB CONTROL SET-UP FOR VPS-32

f /JOB

/NOSEQ
LAN2,STVPS.
USER, (VALIDATION INFORMATION)
RESOURCE( TL= 1000, LP=50, WS=6 500, JCAT=SMBAT)
PATTACH ,FORT77X.
FTN 20 0(L=COMPLAN, E=COMPLAN, BINARY=BF ILE/200, OPT=O)
REQUEST,OUT26/ 1500, T=P.
REQUEST, OUT6/ 150 0, T=P.
LOAD( BFILE, CN=GO/I 1000 ,GRLPALL= )
GO.
SUMMARY.
DAYFILE,DAYGLAN.
TONOS(Z,C6UD=DAYGLAIN ,OUT6 ,OUT26 ,JCS="ACCOUNT AND MACHINE INFORMATION")
EXIT.
PATTACH,UTILITY.
IDUMP,L=LI.
SUMMARY.
DAYFILE,DAYBLAN.
TONOS(Z,C6UD=DAYBLAN,LI,OUT6 ,COMPLAN,JCS="ACCOUNT AND MACHINE INFORMATION")
/EOR

SOURCE CODE

/EOR

DATAFILE

/EOF
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APPENDICES

AIPPENDIX A

*Sample Input and Output for F-16XL & F5 Configurations

APPE'NDIX B

Plotting Program Using DI3000 - XP!\M

" Sample Input and Output for F-16XL & F5 Confiurations

APPE'NDIX C

*Sample Plots for F-16XL F 5 Configurations
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APPENDIX A

SAMPLE INPUT AND OUTPUT FOR F-16XL CONFIGURATION

SAIPLE INPUT AND OUTPUT FOR F-16XL CONFIGUIRATION
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File: f5asyn,.in Printed Wed Jul26 16:44:15 1989 Login: LAN Page: I

. F-5 BASIC WITH SECTIONAL DATA, WITH FREBODY VORTEX LIT
2 GROUP 2. NCASZ, NGRD, NSUR
3 ! 0 3

4 GROUP 3. LAT, :BLC, KT, .BD, MLDV0 4
5 12o0!.12.

6 GROUP 4. NC, M1(t),1=!,NC, NWING, IrWGLT, 1POSS 7 3 3 3 4 3 0 0

8 GROU. S..h-P, NSW(),I=I,. £, NVRTX, MVRTX, NL., IV, NAL
9 ! 1 0 0 0 0 0
!0 GR OUP G. DFT

22I 0.
12 GROUP 7. nW(!),NW(2), .CAM, IST, ICAMT, "IT'W, NST,.MT
13 6 0 0 0 0 0 0 0
14 GROUP 2.. 7 -N
is 0
i 6 GROUP 18. MM (!), .",'T (1) , .YL (!) , .1CM (2) , XX¢2 (2), _VL (2), ZS, DIH.. D

17 5.25 9.25 0.5 6.8 9.2 1.23 -.12 0.
28 GROUP 17. IPN
29 0
20 GROUP 18. 0aL(!),0XT2),IL(!),XXL(2),2XT(2),YL(2),ZS DIHED
2i 6.8 9.2 1.23 7.337 9.091 2.13 -.12 0.
22 GROUP 17. IPN
23 0
24 GROUP 18. :C () ,=(1) , In- (1) , MM (2) , CT (2) , YL (2) , ZS, D I-ED
25 7.337 9.091 2.13 8.28 8.9 3.71 -.12 0.
26 GROUP 24. CNLE
27 0
28 GROUP 25. RC
29 .00146
30 GROUP 26. TWSTRNC,T',p
31 0. 0. 0.
32 GROUP 30. NM4, NARM
33 14 2
34 GROUP 31. ALPO, Y2:', YOB, CLCD, PAR-
35 -0.71 0.5 3.71 0. 0.5
36 GROUP 32. AW (ANGLES OF ATTACK, :N.- VALUES)
37 -3.0000 3.0000 6.0000 8.5000 9.5000 !1.0000 12.0000 14.0000 16.0000
38 20.0000 24.0000 28.0000 32.0000 36.0000
39 GROUP 33. CL (IN2/M-VALUES)
40 -0.2144 0.4478 0.7790 0.9657 0.9126 0.9090 0.9056 0.8966 0.9077
41 0.9454 1.0474 1.1508 1.2126 1.2397
42 GROUP 34. AW (ANGLES OF ATTACX, IlMM-VALUES)
43 -3.0000 3.0000 6.0000 8.5000 9.5000 I1.0000 12.0000 14.0000 16.0000
44 20.0000 24.0000 28.0000 32.0000 36.0000
45 GROUP 35. CD (i.nMb-VALUES)
46 0.0093 0.0098 0.0114 0.0132 0.0175 0.0392 0.0535 0.0814 0.1153
47 0.1935 0.3111 0.4519 0.5923 0.7291
48 GROUP 36. XMF %'
49 0.2500
50 GROUP 37. AW (ANGLES OF ATTACX, rlMH-VALUES)
51 -3.0000 3.0000 6.0000 8.5000 9.5000 11.0000 12.0000 14.0000 !6.000C
52 20.0000 24.0000 28.0000 32.0000 36.0000
53 GROUP 38 CM (-IM-4-VALES)
54 -0.0285 -0.0526 -0.0636 -0.0720 -0.0394 -0.0610 -0.0754 -0.1044 -0.!i06
55 -0.1201 -0.1513 -0.1882 -0.2188 -0.2445
56 G RO UP 4. NC, 41 (1) , I=!, NC, NWING, IWGLT, ZPOS, FOR H.T.
57 2 3 3 2 0 0
58 GROUP 5. ,,,P., NJW(-), =I,.Th', NVRTX, MVRTX, NL.F, IV, NAL
59 2 2 2 0 0 0 0
60 GROUP 6. DF
61 0.
62 GROUP 7. NW(1),NW(2), ICAM, IST, ICAMT, ITHCX, NST, NDIT
63 6 0 0 0 0 0 0 0
64 GROUP 17. =N
65 0
66 GROUP 18. :caL() .'CT(1),YL(1) ,.(2) ,XXT(2) ,YL(2),ZS,DIED
67 10.5 12.12 0.5 10.947 12.066 1.23 -.31 -5.
68 GROUP 17. IPN
69 0
70 GROUP 18. XXL(1),XXT(!),.L(!),MCC (2),XXT(2),YL(2),ZS,DITHD
71 10.947 12.066 1.23 11.5 :2 2.13 -.31 -5.
2 ,GROUP 24. ICN-LZ

73 0

74 GROUP 25. RC
75 .00146
76 GROUP 26. TWST,RINC,TINP
77 0. 0. 0.

78 GROUP 30. INAKNAR.
79 0 0 A-60
80 GROUP 4. NC, M2.(I).I=1,NC, NWING, IWGLT, IPOS, FOR V.T.



File: f5asym.in Printed Wed Jul26 16:44:15 1989 Login: LAN Page: 2

81 1 6 1 0 0
82 GROUP S. nFP, NJW(I),I=I,NYP, NVRTX, MVRTX, NI2P, IV, NAL
83 1 1 1 0 0 1 0
84 GROUP 6. DF
85 0.
86 GROUP 7. NW(1),.NW(2), !CAM, 1ST, 1 , ITE, NST, NDIT
87 5 0 0 0 0 0 a 0
88 GROUP 17. IPN
89 0
90 GROUP 18. cL(!),XCC(1),-L(!),XaL(2),OCT(2),!L(2),ZS,Df D
91 9.8 12 9 0. 11.2 11.9 2.0 .4 90.
92 GROUP 24. _CNL

93 0
94 GROUP 25. RC
IS .00141

96 GROUP 26. TWST, SINC, T1' M-
97 2. 0. 0.

98 GROUP 3C.-nM, NAR.
99 0 0

106 GROUP 39. AM, NCTIL, SL2T, BRNEF 2, XYCND, ALPCON
i07 .! .56 7.57 2.218 3.71 7.4 0.
102 GROUP 40. ALGM, SNUM, DVTX,CLDS
103 2. . 0. 0.

104 GROUP 41. ALPA
105 40. 3S.

106 GROUP 42. SN, SNE, CTILT, SLET , XCNTD, vC TD, X-, SR
107 . 3. 2.45 1.71 8. 1.23 1.37 1.

108 GRCUP 43. .qEE1GHT,ATT

109 0. 0.

i0 GROUP 44. P,BK,RL
Iii 0.02 0.08726 0.02
112 GROUP 4S. 7,NT,NCUM, NF, M~Y, LMCM
11.3 1 2 9 15 1 1
1i, GROP 46. XS! XS2 UINUN,-SA,!X,.
ills 0. 13. !. 14. 0. 0.86 0.86 3.5
116 GRzOUP 47. 1SY4, JSCT

117 1 0
118 GROUP 48. X-'F, TUSNO-VALUES
119 0.000 0.250 0.500 0.750 1.000 1.250 1.500 1.750 2.000
120 2.250 2.500 2.750 3.500 13.000

121 GROUP 49. RET
122 0.000 0.070 0.135 0.194 0.247 0.296 0.339 0.377 0.410
123 0.437 0.460 0.477 0.500 0.500
124 GROUP 50. XFD .USNO-VALUES
125 0. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13.
126 GROUP 51. FUSELAGE RADI: IN SM-E V=W
127 0. .2 .35 .45 .65 .65 .65 .65 .6 .5 .4 .4 .4 .4

128 GROUP 54. .BCM
129 6

130 GROUP 55. XSCM, NBMC-VALUES
131 0. 3. 5. 7. 10. 13.

132 GROUP 56. ZBC

133 -0.3 -0.12 0. 0. 0. 0.

134 GROUP 57. I1FORB1
135 1
136 GROUP 58. R-NT, IXCASE, ISY, ISHARP, NC--CLE
137 0 1 0 0 0
138 GROUP 59. BSF,COETFI,COEFF2,COEPF3,CSEP

139 0. 0. 0. 0.25 0
140 GROUP 60. XORING(l), 1=1,6
141 0.11 1.32 -0.81 2.05 0.55 0.36

142 GROUP 69. WAKE
143 0
144 GROUP 79. LZV
145 1
146 GROUP 30. NSUF,NPC,IP, MSTW,%aTE

147 1 0 8 0 8

148 GROUP 81. ITIPV,MST
149 0 0

150 GROUP 82. MULTIG,KCTTR
151 1 4
152 CROUP 83. DELTA.DELT,.X4D
153 0.3 0.55 7.
154 GROUP 84. NBRR

155 0
156 GROUP 86. DIF1,DIlB2
157 .5 .5
158 GROUP 87. NQ1, LREA, sTR
159 2 0 0 A-61



F-5 3ASIC WITH SECTOCNAL DATA, WITH FOREBODY VORTEX LIFT

GROUP 2. NCAS2, NGRO, NSUR
0 3

CASE NUMB1 -

:.%UT DATA
GROUP 3. -A-, :BLC, KT, 2B3, NLD.-.

- 0 10

GROU9 4. NC, M1(),-, 'rCING, WGLT, iPCS

3 3 3 4 3 0 a
GROUP 5. 1F?, , NVRTX, .VRTX, NLEF, IV, NAL

1 0 0 0 0 0
GROUP 6. DF

0.000000
GROUP 7. :(2), CAM, 1ST, -CkMT, !1HC, NST, NDIT

6 0 0 0 0 0 0 0
GRCU? 17. :?N

0
GSROU? '8. XXT %I,X"X':('),(--),XXL(2),XXT(2),YL(2),ZS,Dr-:.T.:

5.250000 9.250000 0.500000 6.800000 9.200000 1.230000 -0.120000 0.0C0000
.ROU? :7. :?,1

GROU? 8 XX'-(1),XXT(!),Y L(1-),XXL(2),XXT{2),YL(2),ZS,D£HEDr-:

i.300000 9.200000 1.2300C0 7.337000 9.091000 2.130000 -0.120000 0.000000
SRCU? i7. : ll

pGoOUP 18. XX(),XX<(1),YC1),XXL(2),xX(2),YL(2),ZS,!HED

7.337003 9.39100 2.130000 8.280000 8.900000 3.710000 -0.120000 0.300000

GROUP 24. CN L
a

GROUP 25. RC
2.301460

G;ROUP; 26. TW"STR:NC,-TINP

3.100000 0.000000 0.00000
3ROUP 30. nM24, NAm

3aOC? 31. NLO, YIB, YOB, CLCD, PARA.F

-0.10000 0.500000 3.710000 0.000000 0.500000
GROU? 32. AW (ANGLES OF ATTAC:, K N0-VAL',S)
-3.300000 3.300000 6.000000 8.500000 9.500000 11.000000 12.000000 14.000000
16.3000C0 20.300000 24.300000 28.000000 32.00000C 36.000000

GROU? 33. CL (INM--VALUES)
-3.214400 3.4800 0.79000 0.965700 0.912500 0.309000 0.905600 0.896600
,.907700 3.945400 :.047400 3.150800 1.212300 1.239700

GROUP 34. AW (ANGLES OF ATTACK, 2N-.-VALUES)
-3.30000 3.300000 6.300000 8.500000 9.500000 11.000000 12.000000 14.000000
16.000000 20.000000 24.000000 23.00000O 32.000000 36.000000

GROUP . Z (!.0--VALUES)
-3.09300 0.009800 0.3 0 0.0200 0.317500 0.039200 0.053500 0.081400
-3.115300 0.193500 0.311100 0.451900 0.592300 0 72900

GROUP 36. MRF

.200000
^ROUP 37. AW (ANGLES OF ATTACS, ICM-VALUS)
-3.000000 3.3000000 6.000000 ;-500000 -9.500000 1!.000000 12.000000 14.000000
16.000000 20.000000 24.000000 28.000000 32.000000 36.000000

CROUP 38 X( 2:NX 2)(-VALSUES
-0.329500 -. 052600 -0.063600 -0.072000 -0.39400 -0.061000 -0.075400 -0.104400
-3.40-00 2.'20100 -. 2-1300 -0.188200 -0.2S00 -0.244500

GROUP 4. NC, ,6,2WING, IWGL, IOS, FOR i.T.
2 3 3 2 0 0

3R0UP 5. N-F?, 'I),-,N? VtkTX, r,-/TX, NLEF, IV, NAL
i 0 0 0 0

GROUP 6. or
0.000000

3ROUP 7. !() () CAM, :ST, lCAMT, ITFCK, NST, NDIT
6 0 0 0 0 0 0 0

GROUP 17. :?N
0

S=CUP 18. XXL(1),XXT(!),YL(I),XXL(2),XXT{2),Y- (2),ZS,DIH--D
10.500000 12.120000 0.500000 10.947000 :2.066000 1.230000 -0.310000 -5.000000

GROUP i7. :?N
• 0

:3.947000 12.066000 1.230000 11.500000 12.000000 2.130000 -0.310000 -5.000000
GC U? 24. M INL E A - 6 2
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GROUP 25. RC
0.001460

GROUP 26. TWS , :C,T:NP
0.000000 0.00000 0.000000GROUP 30. -,w

GROUP 4. mc, %WI(:,:-1,XC, WSNG, WGLT, IPOS, FOR V.:.

- 6 1 0 0

GROUP 5. JFP, NM (),:-IFP, VRTX, .VRTX, NLF,, :V, 1A
i 0 0I 1 - 0

0

GROUP .o

GOaUP 17. - 0l

GROUP 18. XX(),X(!),YL{XXL), XXT2),yL(2),ZS,01£ED
9.800000 12.500000 0.000000 11.200000 11.90CCOC 2.000000 0.4000CC 90.00000

GROUP 24. :CNLZ
0

GROUP 25. RC
3.30:460

GROUP 26. Tws,:.RC,::,I
0.000000 0.OOCOO 0.000000

GROUP 30. T%--M,NARM
0 0

GROUP 39. A', JLFSW,ZREFCR2,XRE,AL2CON

0.100000 0.560000 7.570000 2.278000 3.710000 7.400000 0.000000
GROUP 40. A01M, SNLM,DVRTX,CDS

2.000000 1.000OO 0.000000 0.000000
GROUP 41. A:PA
40.000000 35.300000

GROUP 42. s :,SNs, C I, .T,XCNTD,YCNTD
1.00000 3.000000 2.450000 1.710000 8.000000 1.230000 1.370000 1.000000

GROUP 43. nr:GFT,A-T
0.000000 0.0000CC

GROUP 44. ?,BK,RL
0.020000 0.087260 0.020000

GROUP 45. KF, NT,-NC.M,NT,:BY, BCM

2 95
GROUP 46. XAS(!lXAS(2),FUSIND,2YSNS AP,X!,X2,X3

0.000000 13.300000 :.000000 14.000000 0.000000 0.860000 0.860000 3.500000

GROUP 47. :SYM,JSC:
0

GROUP 48. XF?, FUSNO-VALU-S
0.300000 0.250000 0.500000 0.750000 1.000000 1.250000 1.500000 1.750000

2.000000 2.250000 2.500000 2.750000 3.500000 13.000000
GROUP 49. RF

0.300000 0.070000 0.135000 0.194000 0.247000 0.296000 0.339000 0.377000
0.410000 0.437000 0.460000 0.477000 0.500000 0.500000

GROUP 50. XFD FUSNC-VALUES

0.000000 1.000000 2.000000 3.000000 4.000000 5.000000 6.000000 7.000000
8.000000 9.000000 10.000000 11.000000 12.000000 13.000000

GROUP 51. FUSELAGZ RAD:7 :N SIDE VIEW

0.000000 0.200000 0.350000 0.450000 0.650000 0.650000 0.650000 0.650000
0.600000 0.500000 0.400000 0.400000 0.400000 0.400000

GROUP 54. YBCM

6
GROUP 55. XBCM, NJCC-VALUES
0.000000 3.000000 5.000000 7.000000 10.000000 13.000000

GROUP 56. ZBCM
-0 300000 -0.120000 0.000000 0.000000 0.000000 0.000000

GRCUP 5". :FR1s

GROUP 58. IPRINT, XCASE,:SY, ZSHARP, NC:RCLS

0 1 0 0 0
GROUP 59. BSSP,COE'P!,COEFF2,C0EFF3,CSEP

0.000000 0.000000 0.000000 0.250000 0.000000

GROUP 60. XCRING(t), 1-1,5

0.110000 1.320000 -0.910000 2.050000 0.550000 0.360000
GROUP 69. :WAKZ

0
GROUP 79. SEV

GROUP 80. NSUF, 'JC,CC?,MSTW,MITZ
1 0 8 0 8

GROUP 81. ::: PV,Msr

0 0

GROUP 82. MUL-IG,ITR A-63
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GROUP 83 .. ETA,DEL,XENO

0.3C0000 0.550000 7.000000
GROUP 84. NBRR

0

GROUP 86. ':F',DIF2
0.500000 3.500000

GROUP 87. NQa,:REA, ISTAR

2 0 0

HALF SW- 3.75700E+0! CREF- 0.22780E+01

.OTAL WETTED SURFACE AREA - 75.71376

SK:N FRICTON COEFFEC:ENT - 0.02197

ANGLE OF ATTACX - 40.000 DEG.

exiting invn for laceral

CHORDW!SE IS:RBUTEON OF T:P SUCTION COEFFIC:ENT

XIC ",::?

0.01704 0.17934

0.14645 1.27775
0.37054 2.31376

0.62941 2.83469
O.a5355 3.08594
0.98296 3.'54:7

CHORDWISE D7sTR:BUT:ON OF TiP sUCT:CN ZGF:: N

X/C T:?

1.01704 3.02586

0.4645 0.18689

0.3"059 0.24349
.i2941 0.42208

0.85355 0.45769
.98296 0.46703

GNOR0W737 0STRIBUT:ON OF T:? SUCTION COEFFC2ENT

xic :-:?

3.02447 ;.20000

0.2061: 3.00000
0.50000 3.00000
0.'9389 0.00000

0.9"553 0.30000

7:? SUT:CN Z0EFF:C:ENT - 0.06502 (ONE SIDE ONLY)

THE X-CCORD:NATE OF CENTROID OF TiF SUCTION - -1.52869

VORTEX-BREAKDOWN C.IAPACTER:ST:S

- FOR SURFACE NUMBER 1

(FOR NCNCAMBERED WING)

CENTROD TO MlAX. SUCTEON FORCE, YBAR - 0. 59214

TOTAL FJ0T3N FORCE TO MAX. CS*C/ C3SIN(AL?) -2)- 4.50251

.:NGTV or" MAX. SUCTION CENTROED - 1.77887

ALMHA FOR VORTEX BREALKDCWN AT -. Z. - 34.30260 DEG.
(WITHOUT :AMBER CORRECTION, FOR SY,.4ETRIAL LOADTNG)

CENTROID TO MAX. SUCTION FORCE, YBAR - 0.25087

TOTAL SUCT:CN FORCE TO IAX. CS*C/(C3"SIN(ALP)-2)- 1.66469

L.E. LENGTH OF MAX. SUCTION CENTROID - 0.29213

ALPHA FOR VORTEX BREAKDOWN AT I.E. - 6.667'0 DEG.

(WITHOUT TA±BER CORRECTION, FOR SYMETRICAL LOADING)

-'FOR SURFACE NUMBER 2

(FOR C.NHCAMBERED WING)
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CENTROID TO MAX. SUCTION FORCE, YBAR - 0.41200

TOTAL SUCTICN FORCE TO MAX. CS'C/(CB-SIN(ALP)"2)- 0.08629

r.. LENGTH OF MAX. SUCTICN CENTROED - 0.64508

ALPMA FOR VORTEX BREAKDOWN AT T .. - 11.40292 DEG.
(WITHOUT CAMBER CORRECTION, FOR SY.v.ETRICAL LOADING)

-FOR SURFACE NUMBER 3

(FOR NCNCA.MBERED WING)

VORTEX-BREAKDOWN CHARACTERISTICS

FOR SURFACE NUMBER 1

_FOR NONCAMBERED WING)

L.E. LENGTH OF MAX. SUCTCN CENTROID - L.17652

ALPuA FOR VORTEX BREAKDOWN AT T.0. - 21.60469 DEG.
(WITHOUT CAMBER CORRECTION, FOR RIGHT WING IN SIDESLIP)

L.Z. LENGTH OF MAX. SUCTION CENTROID - 0.27870

ALP.. FOR VORTEX BREAKDOWN AT T.Z. - 6.09642 DEG.
,WITHOUT CAMBER CORRECT:ON, FOR RIGHT WING :N SIDESLIP)

: 'FOR SURFACE, NUMBER 2

:FOR NCNC.AMBERED WING)

1-7. lENGTH OF MAX. SUCTION CENTROID - 0.46029

ALP HA FOR VORTEX BREAKDOWN AT T.E. - 7.-5534 DEG.
(WITHOUT CAMBER CORRECTON, FOR RIGHT WING :N SIDESL:I)

O,*-^R SURFACE NUMBER 3

FOR NCNCAMBERED WI-NG)

VORTEX-BREAFDOWN CFARACTERISTICS

-FOR SURFACE NUMBER L

(FOR NONCAMBERED WING)

1.7. LENGTH OF MAX. SUCTION CENTROED - 2.:9302

'L2LPA ?OR VORTEX BREAKDOWN AT T.E. - 41.46409 DEG.
WITHOUT CAMBER CORRECTION, FOR LEFT WING IN SIDESLIP)

E-. lENGTH OF '(AX. SUCT-ON CENTRIcD - 0.30939

ALPHA FOR VORTEX BREAKDOWN AT T.E. - 7.40696 DEG.
-WITHOUT IAMBER :ORRECT:ON, FOR LEFT WING :N SIDESLIP)

* "?OR SURFACE NUMBER 2

,OR NCNOMBERED WING)

-. -. ENGTN OF MAX. SUCTION C:NTRO:D - 3.684Z2

ALP.A rOR VORTEX BREAKDOWN AT T.E. - :3.42699 DEG.
'W:THCOUT CAMBER CORRECTION, FOR LEFT WING IN SIDESLIP)

O'CR SURFACE NUMBER 3

tFOR NONCAI.BERED WING)
...o•., I .. . . ... . .. . Ie ... ..

'THE FOLLOWING ALPHAS FOR VORTEX BREAKDOWN AT T.E.HAVE SEEN CORRECTED FOR
CAMBER AND ADVERSE PRESSURE GRADIENT IN VORTEX LIFT AUGMENTATION, IF ANY'

F OR SURFACE NUMBER 1

REV:S-' ALPHA BDTE - 19.052 DEG.
(FCR SYMMETRICAL LOADING)
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SV:SZD ALPHFA 3DTZ - 6.354 DEG.

(FOR RIGHT WING :N SIDESLIP?)

REVISED ALPHA 30TE - 26.213 DEG.
(FOR LEFT WING IN SIDESLIP)

RVSDALPHA BD--- - 6.668 DEG.
(FRSY -EIR:CAL LOADING)

REV:SZD ALPHA BOTE - 6.096 DEG.
(FCR R:GFT WING IN SIDESLIP)

RE-VISED ALPHA 3DTZ - 7.407 DEG.
(FOR LEFT WING :N SIDESLI?)

-70: SURFACE NUMBER 2..

R -:ISI3 D ALPHA 30'77 - 1143DEG.
(:0R SYM0iI:R:cAL LAIG

R 7-11S ED ALPHuA BDT7E - 7.552 DEG.
(FOR R:GHT WING IN SI-DESLIP)

'(TV:sED ALPHA BDE - 13.427 DEG.

(FOR LEFT WING IN SIDESLIP)

-FOR SUR7ACTE NUMBER 3

RVISID ALPHA BOTZ - 90.000 DEG.
.FOR SYMIMETRICAL LOADING)

REV:57IZ ALPHA 30:E - 90.000 DEG.
(FOR RIGHT WING IN SIDESLZP)

.R-VISED ALPHRA BD'T - 90.000 DEG.

;R LT WING :N S:DEs::

ANGLE OF ATTAC:< 35.000 DIEG.

IOO:IDI-STRIBuTIN FTI C:N COEFF:C:ZT-%

x/c c::?
0.01704 0.05518
0. :4645 0.39614
3.37CS9 0.71203
O.i2941 36595

0385353 3.)3828
0.98296 0.95,65

ZHCRDnWlSZ D:S'TR:BU::ON OF TI? SUC:CN COEFFIC:ETNT

X/C c::?

031'04 0.05187
-:..443 244
0.3?059 0.i8692
3.o294' 3.34243

1.55 .11
-.98296 2.93039

CHOROWISE DS3UINOF TIP SUCTON4 :OEFFICIE-NT

0.02447 3.3000CC
3.01 .00000

3500 0.00000
3.19389 3.00000
0.)7553 0.00000

IPSUCT:CN Z0ZFFICIE-NT - 0.02957 (ONE SIDE ONLY)

THE X-OOORD:NA:Z OF CENTROID OF TIP SUCTION - -2.46698f . F0R SURFACE NUMBER I *

REVISED ALPHiA BDTE - 19.052 DEG.

(FOR SYMMETR:CAL LOADING)

REVISED ALPHA BDTZ - 6.354 DEG.
(FOR RIGHT WING IN SIDESLIP)
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h1REVISED ALPHA BOTE - 26.213 DIG.
(FOR LE-FT WI-NG IN SID)ESL:?)

REW:SI-D ALPHA 80:1- - 6.668 DEG.

(F-OR S=M2-ETRICAL LOADING)

REVISE2D ALPHA 3070 - 6.096 DEC.
(FOR RICGH: dING N1 SDoESLIP-)

REVISEDl nAc-..- 3D.. - ?..07 DEC.
-J (FOR LEFT- WIGINS-SL:?)

FCOR SURFACE NUBE 2

RE-V:SED ALPHA 3070 - 11.403 DEG.
(FOR SYO1ETRICAL L.OADING)

REVISED ALPHA 3070- - 7.552 DIG.4(FOR RIG.HT WI-NG :I SIDE7SLIP)

REVISE7D ALPHA 3070 - 3.427 DI-G.

(OR LEFT WING IN SIDEcSLIP)

.
t OR SURFACE NUMBER 3..

REVISED- ALPFA BOTE - 90.1300 DG
i rDR SY ciETR:CAL LO^ADITNG)

RErVISED ALPHA 30:0 - 90.300 DEC.
iFOR RIGHT WI7NG INSIE:?

REVISED7- ALPHA 3071 - 90.300 DIG.
JD. R LIFT W:NG : :0:?

NONLINEAR sC::oN DATA ARE- BEING USED AT THE STRI.? HOOF 1
NUMBER ^F ITATICNS-7

LO^CATION OF VORTEX BREAKDOW6N AT X-CCORDINATET - 5.70038

:CCAT:ON OF VORTEX BREAKDOWN A' X-COORDINATE - 6.21802
(FOR THE :.EFT S:DE)

NON1,LI:NEAR SECTION DATA ARE BEING USED AT THE STRIP HOOF 2
.NONLI.NEAR SECTION DATA ARE BEING USED) AT THE ST.RIP NOOF 3
NONLINE7AR SECTIONl DATA ARE BEIG USED AT THE STRIP NOOF 4
NONLINEAR SECTION DATA ARE BE:NG USED AT THE STRIP HOOF 5
NONI.INEAR SECTION DATA ARE BEING USED AT THE STRIP NOOF 6
NONLINEAR SECTION DATA ARE BEING USED, AT THE STRIP NOOF 7

NONLINEAR SECTIONl DATA ARE BEIG 'ISED AT T HE STRIP HOOF 8
HONL:HEAR SECT:OJ DATA ARE BEING USED AT THE S-TIP HOOF 9
NONL:NE:AR SECTION DATA ARE- BEING USED AT THE STRIP HOOF 10

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

PRESSURE DISTRIBUTION AT ALPHA - 35.000 DEC.

WITHOUT VORTEX FLOW EFFECT

xxxxxxxxxxxxxxxxxxxxxXXXXXXXXXXXXXI.XXXXXXXX

VORTX V VV CP
-3.01704 0.16359 3.07867

20-.4645 0.1'6359 1.35120
3 0.31059 0.16359 1.01833
4 3.62941 0.16359 0.58863
5 3.85355 0.16359 0.25679

6 0.)8296 30-63S9 0.37268
7 0.31'04 0.23315 3.76970
8 0.14645 0.23315 1.49608
9 0.37059 0.23315 1.02116

10 .62941 0.23315 0.58903
385355 0.23313 0.27374

12 ).)8296 0.23315 0.08037
13 0.31704 0.30272 4.58626

14 0.14645 0.30272 1.90418
15 3.37059 0.30272 0.98304
16 0.62941 0.30272 0.55180
17 3.85355 0.30272 0.27380
18a 0.96296 0.30272 0.08207
19 3.01704 0.36706 6.i6612
20 0.14645 0.36706 1.78501
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21 0.37059 3.36706 .92456
22 0.62941 0.36706 0.32989
23 0.85355 0.36706 0.27108
24 0.98296 0.36706 0.08293
25 0.01704 0.45283 5.99214
26 0.14645 3.45283 1.8495927 C.37059 0.45283 0.9496'
28 0.62941 0.45283 0.53458

29 0.85355 0.45283 0.27680
30 0.98296 0.45283 3.08638
31 0.31704 0.53860 5.96463U 32 0.14645 0.53860 1.86214
33 0.37059 0.53860 0.96681
34 0.62941 0.53860 0.54440
35 3.85355 3.53860 0.28287j 36 0.98296 0.53860 0.08836
37 ^.01704 0.61479 5.96186
38 0.14645 0.51479 1.88192
39 0.37059 0.61479 0.98194
40 0.62941 0.61479 0.55318
41 0.85355 0.61479 0.28727
42 3.98296 0.61479 3.08953
43 0.31704 0.72126 5.96619
44 0.14645 0.72126 1.90764
45 0.37059 0.72126 0.99934
46 0.62941 0.'2126 0.55868
47 ^.85355 3.72126 0.28823
48 3.98296 0.72126 3.08944
49 0.01704 0.35286 6.05277
50 0.14645 0.85286 1.91101
51 3.37059 3.35286 0.96814
52 7.62941 3.85286 0.51788
53 0.85355 1.35286 3.26154
54 3.98296 0.85286 3.38074
55 0.31704 3.95933 6.03498
56 3.14645 3.95933 1.63109
57 3.37059 7.95933 3.63841
58 0.62941 3.)5933 0.30280
59 0.85355 3.95933 :.15374
60 0.98296 -.95933 3.04895
6i '.01704 3.28493 3.35433
i2 0.14645 0.18493 .21253
63 3.37059 0.28493 0.73738
64 0.62941 3.28493 3.43090
65 0.85355 3.28493 0.20830
66 0.98296 0.29493 0.34942
67 7.31704 3.40610 4.13529
68 0.14645 3.40610 1.38993
69 0.37059 0.40610 0.78926
70 :.62941 0.40610 3.45746
71 3.85355 0.40610 ;.23028
72 -.98296 ^.40610 0.06685
73 3.01704 3.52727 5.10791
74 0.14645 0.52727 1.62953
75 3.37059 0.32727 3.86980
76 0.62941 0.52727 3.49065
'.I .5355 3.52727 3.25078
78 7.98296 0.52727 3.37870
79 7.31704 0.63934 .89722
so '.14645 3.63934 1.35194
81 3.37059 3.63934 3.95872
32 3.i2941 3.63934 .53209
83 3.85355 0.63934 0.27766
84 3.98296 ;.63934 3.39830
85 3.31704 0.78873 6.68066
86 3.14645 0.78873 2.07365
87 0.37059 3.78873 1.03424
38 0.62941 0.78873 3.55733
89 3.85355 0.78873 0.29813
90 0.98296 0.78873 0.12292
91 3.01704 3.93812 6.58169
92 0.14645 C.93812 1.85147
93 3.37059 0.93812 0.79350
94 0.62941 0.93812 0.43454
95 0.85355 0.93812 0.27980
96 0.98296 3.93812 0.17467
97 0.32447 0.04952 0.00000
98 0.20611 0.04952 .30000
99 3.50000 0.04952 0.30000

100 0.79389 0.04952 0.30000
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10i 0.97553 0.04952 0.00000

102 0.02447 0.18826 0.00000

.03 0.20611 0.18826 0.00000

104 0.50000 0.18826 0.00000

10s 0.79389 0.18826 0.00000

.06 0.97553 0.18826 0.00000

107 C.02447 0.38874 0.00000

108 0.20611 0.38874 0.00000

109 0.50000 0.38874 0.00000

110 0.79389 0.38874 0.00000
0.97553 0.38874 0.00000

112 0.02447 0.61126 0.00000

113 0.20611 0.61126 0.00000

114 0.50000 0.61126 0.00000
0.79389 0.61126 0.00000

!26 0.97553 0.61126 0.00000
117 0.02447 0.81174 0.00000

118 0.20611 0.81174 0.00000
119 0.50000 0.81174 0.00000

120 0.79389 0.81174 0.00000

121 0.97553 0.81174 0.00000

122 0.02447 0.95048 0.00000
123 0.20611 0.95048 0.00000

124 0.50000 0.95048 0.00000

125 0.79389 0.95048 0.00000
.26 0.97553 0.95048 0.00000

Y/S CL(RIGHT) CL(LE:") CM CT Col CS-C CAV

0.16359 0.87909 0.87909 0.26407 0.23138 0.65510 1.74324 0.00000

0.23315 1.00192 1.30192 0.02619 0.32061 0.75682 1.40959 0.00000

0.302'2 1.17395 1.17395 -0.19177 0.46331 0.90174 i.71679 0.0000

0.36706 1.21586 1.21586 -0.30066 0.46023 0.92997 0.43584 3.00000

0.45283 1.21141 1.21141 -0.34023 0.42330 0.92111 1.35851 0.00000

0.53860 1.21497 1.21497 -0.38772 0.41794 0.92266 0.31469 0.^0000

0.61479 1.21989 -0.43189 0.41638 0.92567 0.27904 0.00000

0.72126 1.22594 1.22594 -0.49192 0.41636 0.92973 0.23096 0.00000

0.35286 1.22283 1.22283 -0.55593 0.43008 0.93009 3.17771 0.00000

0.95933 1.06056 1.06056 -0.31184 0.44144 0.81881 0.13160 0.00000

THE FOLLOWING ARE THE TA!L CHARACTERISTICS

"*" :A:: SURFACE "

0.28493 0.68226 0.68226 -1.19300 0.09575 0.49419 0.00000 0.00000

-.10610 0.84085 0.8408S -1.41790 0.18563 0.62069 0.00000 0.00000
0.52727 1.01610 1.01610 -1.67568 0.28684 0.76080 0.00000 0.10000

0.63934 1.18081 .8081 -1.93011 0.38347 0.89275 0.00000 0.00000

0.78873 1.34579 1.34579 -2.19647 0.49318 1.-2714 0.)0000 0.00000

0.93812 1.22876 i.22876 -2.01592 0.48782 0.94427 0.00000 0.00000

* TAIL SURFACE 2 -

3.04952 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

0.18826 0.00000 0.00000 0.00000 0.00000 0.30000 0.-0000 0.00000

0.38874 0.00000 0.-0000 0.00000 0.00000 0.00000 0.00000 0.30000

0.61126 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

3.81174 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

3.95048 0.00000 0.00000 0.00000 .00000 0.00000 0.00000

.q.E FOLLOWING ARE R3EULTS WITHOCUT VOREX FLOW EFFECT

TOTAL L:FT COEFFICIENT - 1.08469

TOTAL :NDUCED DRAG COEFFIC:ENT - 0.82164

THE :NDUCTD DRAG ARAMETER - 0.69835

TOTAL ?!TCHING MOMENT COEFFICIENT - -0.54618

THE WING LIFT COEFFIC:ENT - 0.86547

THE WING INDUCED DRAG COEFFICIENT - 0.65715

THE WING PITCHING MOMENT COEFFICIENT - -0.18189

'TA!L SURFACE 1
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THE- TAIL LI:'T OEFFZCIENT - 0.21922 (BASED ON WING AREA)

,HAr TAIL INDUCED DRAG 001 blENT - 0.16449 (BASED ON WING AREA)

THE TI TCHN MOMENT COEFI'~CIENT BASED ON R-F--T WIN AREA

AND MEAN WING CHORD, AND REFERRED TO THE Y-XS--0.36429

TAIL SURFACE 2

THE TAI~l L~rT CO0E'TrCIINT - 0.00000 (BASED ON WING AREA)

:T AIL T-IDCED DRAG COEFFICIE-NT - 0.00000 (BASED ON WING AREA)

THE TAL?r-cH:G M.0S1ENT. COEFFICIENT BASED CN REFERENCE WING AREA

AND MEAN WING CHORD, AND REFERRED TO THE Y-AXIS - 0.0o000

(NOTE. THE :NDUCZD DRAG COMPUTATION IS FOR SvtxMv4ETCAL LOADING ONLY~)

-FUSELAGE AE-R^ZYNA.MIC CHARACTERISTICS ARE GIVEN 3BELW.

?vrESSURE- D:STRITBUT:ON AT THET-A-LOCATOONS IN DEGREES DEFI-NED BELOW

:H-- - S. 6 THETA 2- 25.9 THETA 3- 43.1 THETA 4- 60.4 THETA 5- 77.6
....TA 6- 94.9 THETA% 7'-:16.2 THETA 8-:41.7 THETA. 9-167.2 THETA:.

Ti L HT A 2 THE-TA 3 T:HETA 4 THETA 3 THETA 6 THET-'A 7 THETA 8 TTA9
-0I.z6649 0.25073 0.-0129 -0.13862 -0.37238 -0.50083 -.481 -. :6=-27 0.3651i 3.76389
-1.54476 3.30453 -).:5214 -0.40184 -).64045 -0.76145 -0.69512 -^1.352i9 0.248:: 0.39433

-0.-0224 -0.02069 -0.20422 -0.49906 -0.78685 -0.94605 -0.89650 -,1.54000 0C69 0.59350
-0.44080 ^,.02598 -C.:5339 -0.44366 -0.73242 -0.90383 -0.38059 -0.57344 0.00760 0.45013

-3.36312 ^,.'437,4 -0.04208 -0.34586 -0.6Z497 -0.85665 -,.36933 -0.61136 -0.08401 0.3260:

-3.2-250 0.25597 0305997 -0.26272 -1.39774 -0.82595 -0.86548 -0.63613 -0.13343 0.26450
-1'7319 0.34949 0.15929 -0.15830 -0.49879 -0.15002 -0.3108i -0.54454 -0.:0099 0.2338'

-11-16923 0. :9255 3.09886 -0.04305 -0.14905 -0.12011 0.06695 0.23330 0.26252 3.33880
33473 ^.18408 ).:2924 0-04913 -).00936 -0063 -. 137 0428 .69 .41326

:.:34:4 0.25061 3.21696 3.1 7409 0.15726 0.19008 0.24600 0.28931 0.3i305 0.63
3.22466 0.28404 0.23615 0.:6628 0.11357 3.11079 0.15083 0.16422 0.24812 0.31946

-.30234 0.27002 0.24207 0.20330 0.17682 3.17383 3.78 3.23621 0.32584 0.338691
-.36378 3.28875 0.26872 0.492.44 .66 .29335 .387 0.32927 0.34902

3.40630 0.32301 0^.30910 o.28701 0.28151 0.29867 3.31663 0.31107 -.30573 31.31901-

0.42SU3 -0.17770 -).1'4426 -).06957 01.05206 0.2098i ^0.36521 0.50434 0.62021 0.69399

XO0 3.7492560896941104

.OARESSU3RE LOADING k: EACH X-STATIO^N, BASE, ONLOCAL 'U:uoS

XiL ADIUS LOADING
'.30274 ).30997 0.34114
0.:2447 0.08771 1.il009

).36699 ).2i962 1.08

12843 0.367 ?.0912
3.206:1 0.47220 0.33106

'.9663 0.50000 0.35693
3.39604 0.50000 -0.10292

.5O000 01.30000 0.48354
3.i0396 0.30000 0.59988
''33 7 50000 0.24968

'.9389 0.50000 0.10497
,.3".57 0'.50000 ).:6771
-. 93301 3.50000 0.:3782
%)"533 0.50000 O. 1814

).)9726 0.50000 0.00907

.HE FUSEIAGE ?OTENTIAL LIFT CDEFFIC:E,IT - 0.09830

:Hr- FUSELAGE POTENTIAL MOMENT COEvFFC:ENT - 0.07369

THE FUSELAGE :NDUCED DRAG COEFFICIENT - 0.04801
NOTE. BASE D RAG IS NOT :NCLUDED)

THE FOLLOW=N VALUES ARE OBTAINED BY IGNORING
THE AFT VISCOSZTY- CM.INATED REG:ON. SEE rDA.EATCOM

.%T1 FU3SELAGE LIFT COEF-:C:EN'T - 0.08661
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THE F'3SrE!AGF MCMENT CCEFF'_::ENT - 0.09461

THrE FUSELAGE :NDUCED DRAG COE TOTEZNT - 0.04281

MUE:AGE VORTEX LITT .

CLVFr - o.11.789 CDVF - 0.07213 C VF - 0.06397

RESUYLTS FROM TORZSODY

A:?*NArE - 27.4'1475069044070 CL-?- 4.2436628399429279E-O2BASE AREA-

-- Srm4\4RY OF FORSBDY ENFO -? . -

THOTAL, FORCE AND MOMENT AT ANGLE OF ATTACK 27.44SFOR BRANCH 1 ART-
TCTAAT NORMAL vocv C0 F:TC:E-NT DUE TO VORTEX- 0.062486

.OTAL, S:DE FORCE COFF7Cr2NT OUE TO VORTEX- 0.038890

TOTAL :: COEFF:C:7ENT DUE TO VORTEX- 0.0554S4
TOTAL DRAG FORCE COEFFIC:ZNT DUE TO VORTEX- 0.028799
TOTAL Y GMOMENT COZEFFICEENTi DUE TO VORTEX- 0.066580

TOTAL ?ITCHING MCMTENT COTFFTC:ZNT IDUE TO VORTEX- 0.106978

ZEND OF FORESCODY.*............

:L:.sAx, :LFCro, =ArF 45 35 :
(X, 'f AND Z-COORDI.NATES)

THE_ R:CT-S:DE FoRESODY V1ORTEX OccAT.:ONS
3.50000 4.80000 6.10000 7.40000 8.70000 10000 11.30000 12.60000

13.9000C 15.20000 16.50000
-0.06606 -0.36606 -11.066C6 -0.06606 -0.06606 -0.06606 -0.036606 -3.06606

-00.06606 -0.36606 -3.36606
0.91151 0. 0.9.915 0.91151 0.9i1151 0.9115i 0.91:51 M.lls51

L.L.-~E FREBODY VORTEX *IOCAT:0NS

3.500CC 4.80000 6.10000 7.40000 8.700C0 10.00000 11.30000 12.60003
13.90000 15.20000 16.5000
-0.63641- -0.63641 -3.63641 -0.63641 -0.63641 -0.63641 -0.63641 -3.63641
-3.63641 -3.63641 -. 63641
1.34985 1.34985 1.34985 1.34985 1.34985 1-.34985 1.34985 1.34985

1.34985 1.34985 1.34985

XO - 03312200000000000
XC - 0.8294956163310914
XC - 0.82949561633',0914

CN8 FROM L. S. - 0.03168 FU2SELAGE CNB 0.15570

cYS FROM L.3. - -0.27892 TUSELAGE CYB 0,325477

XC - 0.8312200000000000

SUM-ARY OF EST WlTH0TUT VORTEX FLOW EFFECT AT AL?HA- 35.000 DEG. M -t 0.100

TLL - 1.-8469 CL7 - 0.39550 CL - 1.18019

0D~S) .82.64 CDF - 0.04281 CODVZS - 0.25197 CD - 1.11642

^M(LZ) -0-.54618 03SF - 0.09461 CM - -0.45157

THE FOLLOWING ?ARAMETERS ARE USED IN THE METHOD OF SUCTION ANALOGY

C,- 0.93873 CLVLEIL - 3.:8747 CLVSE - 0.00613 CLVAUG - 0.15329

CD? - 0.52985 TDVLE - 0.13127 CDVSE - 0.00429 OVAUG - 0.10733 CDDV? -0.00000

CM? - -3.54618 CMVLE - 0.0976 CMVS - -. 0811 CNVAUG - -0.04037

C=Vy? - 0.30000 CLDVV - 0.00000 CL7 - 0.14206 CL - 1.42768

CDDVV - 3.30000 COF - 0.3V161 CDVIS - 0.25197 CD - 1.09533

C1Y52VP - 0.00000 CMDVV - 3.00000 CMF - 0.20159 CM - -0.29546

CAX? - 0.00000 CAXV - 0.00000

THE FOLLOCWING ROLLIN'G AND YAWING MOMENTS ARE BASED ON
A REFERENCE SPANJ OF 7.42000 AND A REFERENCE AREA OF 15.14000
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j ?BAR - 0.02000 BETA 0.08726

*STABIL:TY DERIVATIVES WITHCOUT VORTEX FLOW EFFECT"

...STAB:L:TY DERIVAT:VES EVALUATED AT ALPHA - 35.0C DEGREES

AND AT MACH NO.- 0.10, BASED ON BODY AXES (:N PER RADIAN) .-f CYB - -0.024:548 C.B - -0.0835848 CNB - 0.1873788

CYP - 0.0744516 CL? - -0.0670100 CN? - 0.0088314

CYR - 1.1687699 CLR - 0.1889360 CNR - -0.4529791

* 'STABZ':TY DERIVATIVES BASED ON STABILITY AXES-

CYB - -0.0241548 CLB - 0.0390075 CNB - 0.2014340

CY? - 0.7313660 CL? - -0.1010696 CN? - -0.2375782

CYR - 0.9146966 CLR - -0.0574737 CNR - -0.4!9194

"STABIL:CY ZER:VAT:VES WITH EDGE VORTEX SEARATC3N*

* *STAB:L::Y DERA-A:VIS EVALUATED AT ALHA - 35.^00 DEGREES
AND A- MACH NO.- 0.10, BASED ON BODY AXES (IN ?ER RADIAN) 

-:NCLUD:NG ThE EFFECT OF LE AND SE VORTEX L:FT-

CY3 - -0.3442427 CLB - -0.0909084 CNB - 0.1554419

CY? - -0.0653701 CL? - -0.1688111 CXP - 3.3345748

CYR - 1.3361483 CIR - 0.1656674 CNR - -0.4507952

,*-STABIL,:Y DERIVAT:VES BASED ON STAB:!:TY AXES...

CYB - -0.3442427 CLB - 0.0146900 CNB - 0.1794734

CY? - 0.5407622 CL? - -0.1674980 CN? - -0.1637921

CYR " 0.8862578 CLR - -0.0326995 CNR - -0.4521084

'"STABZL:.Y DERIVAT:VES EVALUATED AT ALPHA - 33.000 DEGREES
AND AT MACH NO.- 0.:0, BASED ON BODY AXES (:N 9ER RADIAN)-

:'INCLUD:NG THE EFFECT OF LE VORTEX LIFT.

ZYB - -0.3670403 CLB - -0.0908093 CNB - 0.1593976

cY? - 3.3489878 CL? - -0.1452523 ON? - 0.0152883

CYR - 1.3223413 CLR - 0.1638673 CNR - -0.4485518

'SCABrLT:Y DERIVAT:VES BASED ON STABILITY AXEZ3--

CYB - -0.3670403 CL3 - 0.3170401 CN8 - 0.1826569

CY? - 3.6265193 CLP - -0.1608592 CNP - -0.1861563

CYR - 0.aO093548 CLR - -0.0375772 CN?. - -0.4329449

THE FOLLOWING SENDING MOMENT COEFFICIENT IS BASED ONQS-(B/2),
WHERE S - 15.14000 AND 3/2 - 3.71000

(WITHCOUT VORTEX FLOW EFFECT)

Y/S 8.4 (RIGHT) BM(LEFT)
0.16359 0.13562 0.13562
0.233:5 0.10866 0.10866
0.30272 0.08574 0.08574
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0.36706 0.06738 0.06738
0.45283 0.04684 0.04684
0.53860 0.031:5 0.03115

0.61479 0.02015 0.02015
0.72126 0.00915 0.00915

0.35286 0.00203 0.00203

0.95933 0.00007 0.00007

THE SENDING MCMENT COEFF:CISNT BASED ON WING HALF SPAN AND WING AREA

AT -HE WING ROOT - 0.147850 (RIGHT), - 0.147850 (LEFT)

THE FOLCWING ARE THE TAIL CHARACTERIST:CS BASED ON WING AREA,
WHERE S - 15.14000 AND B/2 - 2.13000

TAIL SURFACE i -

0.29493 0.03456 0.03456
0.40610 0.02303 0.02303

0.52727 0.01402 0.01402

0.63934 0.00763 0.00763
0.78873 0.30213 0.00213

0.938-2 0.00014 0.00014

THBENDING MOMENT COEFFIC::NT BASED ON WING HALF SPAN AND WING AREA
AT THE TA:L ROOT - 0.039939 (RIGHT), - 0.039939 (LEFT)

THE FOLLOWING ARE THE TA::. CN:ARACTER:ST:CS BASED ON WNG AREA,

WHERE S - 15.14000 AND B/2 - 2.00000

TA:: SURFACE 2 -

0.04952 0.00000 0.30000
0.:S826 0.00000 0.0000

0.38874 0.30000 0.00000

0.6:126 0.00000 0.00000
0.81'4 3.30000 0.00000
0.95048 0.00000 0.00000

THE BENDING MOMENT COEFF:C:ENT BASED ON WING HALF SPAN AND WING AREA
AT THE TAIL ROOT - 0.000000 (RIGHT), - 0.000000 (LEFT)

THE FOLLOWING BENDING MOMENT COEFFIC:ENT :S BASED CNQ*S*(B/2),
WHERE S - 15.:4000 AND 3/2 - 3.71000

(FOR VORTEX FLOW)

Y/S MRIGHT) BM(LEFT)

0.16359 0.14417 0.14417
0.23315 0.11662 0.11662

0.30272 0.09278 0.09278
0.36706 0.07341 0.07347

0.45283 0.05153 0.05153
0.53860 0.03447 0.03447
0.61479 0.02243 0.02243

0.72126 0.01028 0.01028

0.85286 0.00231 0.00231

0.95933 0.00008 0.00008

THE BENDING MOMENT COEFFICIENT BASED ON WING HALF SPAN AND WING AREA
AT THE WING ROOT - 0.156480 (RIGHT), - 0.156480 (LEFT)
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THE FOLLOWING ARE THE TAIL CHARACTERISTICS BASED ON WING AREA,

WHERE S - 15.14000 AND 3/2 - 2.13000

K *:TAIL SURFACE I

0.28493 0.04634 0.04634
0.40610 0.03127 0.33127

0.52727 0.01922 0.01922

0.63934 0.01054 0.01054
0.78873 0.00297 0.00297

0.93812 0.00019 0.00019

THE BENDING MEN CO E c:EC.NT BASED ON WING HALF SPAN AND WING AREA
AT THE 'A:- ROOT - 0.053262 (RIGHT), - 0.353262 (LEFT)

THE FOLLOWING ARE THE TAIl CVARAC:ERIST:CS BASED ON WING AREA,
WHERE S - 15.14000 AND B/2 - 2.00000

TAIL SURFACE 2 -

0.04952 0.00000 0.00000

3.18826 0.00000 0.00000
0.38874 0.00000 0.30000

0.61126 0.00000 0.00000
0.81174 0.00000 0.00000
0.95048 0.00000 0.00000

THE 3ENDING MCMENT :OEFFICIENT BASED ON WING HALF SPAN AND WING AREA

AT THE TA:L ROOT - 0.000000 (RIGHT), - 0.000000 (LEFT)

exlt:ng tnvn for :ateral

CHORDWISE OISTRIBUT:ON OF TIP SUCTION COEFFIC:ENT

X/C CT:?

0.01-04 0.18709
0.14645 0.72548

0.37059 0.78059
0.62941 0.S2233

0.85355 0.30701
0.98296 0.32449

CHCOKW:SE DISTRIBUTION OF TI? SUCT:ON COEFFIC:ENT

X/C CT:?

0.01104 0.06395
0.14645 0.46129
0.37059 0.84479

0.62941 1.03413

0.85355 1.11851
0.98296 1.14022

CHORDOWISE DISTRIBUTION OF TIP SUCTION COEFFICIENT

X/C CT:?
0.02447 0.00512
0.20611 0.02490

0.50000 0.03161
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S0.79389 0.03335

i0.97553 0.03326

TI? SUCTIN COEFFICIENT 0.03418 (ONE SIDE ONLY)
Z HE X-COORDINATZ OF Cr-NTROID OF IT-? SUCTION - -2.60059

CHORDWISE DISTRIBUTION OF TIP. SUCTICN CCEF:==C.7NT'

XIC CTT?

0.01704 0.387136

0.14645 1.31272
0.37059 1.11799
0.62941 1.03782

0.85355 0.96068

0.98296 0.97048

CHORDWISE DISTRIBUTION OF T? SUCTION COEFFICIENT

X/C CT:?
0.01704 0.35949
0.14645 0.42965
0.37059 0.78841
0.62941 0.96696
0.85355 1.04703
0.98296 1.06771

CHORDW!ST DZSTI oUT:CN OF 7:? SUCT3ON COEFF:C:INT

X/C CT,:?

0.02447 0.00512
0.2061: 0.02490
0.50000 0.03161
0,79389 0.03335
0.97553 0.03326

T:? SUCTION COEFFIC:ENT - 0.-4089 (CNE SIDE ONLY)

THE X-COOD:NATE OF CENTROID OF T: SUCTION - -2.28400

XXX:Dxx.'CKxxxxxxXXX.XXXXXXXXXXXXXXXXX XXXXXXX

PRESSURE DISTRIBUT:ON AT ALPHA - 35.000 DEG.

AT ITERAT:ON NUWnEi - 7

XXXXXX XXXXXXXXXXXXXXXXXXXXXXXI(XXXXXXXXXX

THE FOLLOWING ARE RESULTS WITHOUT VORTEX BREAKDOWN ,-

VORTEX XV YV C(LEFT) C?(RIGHT)
1 0.01254 0.16359 6.49743 8.50555

2 0.10908 0.16359 3.56266 6.58374
3 0.28306 0.16359 2.36115 3.28579
4 0.50000 0.16359 2.16421 2.67658
S 0.71694 0.16359 0.69933 0.89124
6 0.89092 0.16359 0.78194 0.810i5

0.98746 016359 0.11430 0.18399
8 0.01254 0.23315 6.58364 6.85571
9 0.10908 0.23315 5.11703 6.81841

10 0.28306 0.23315 3.64405 4.95486
i1. 0.50000 3.23315 1.79379 2.92600

12 0.71694 0.23315 1.08851 1.59901
13 0.39092 0.23315 0.48722 0.63628
14 0.98746 0.23315 0.34554 0.51166
15 0.31254 0.30272 6.97140 7.72209
16 0.10908 0.30272 5.49447 7.20674
.7 3.28306 0.30272 4.27158 5.46484
i8 0.50000 0.30272 2.19078 3.41590
19 0.71694 0.30272 1.07633 1.86351
20 0.89092 0.30272 0.45894 0.71721
21 0.98746 0.30272 0.32332 0.63245
22 0.01254 0.36706 6.72918 0.55650
23 0.10908 0.36706 5.51822 7.40322
24 0.28306 0.36706 4.32546 5.36675
25 0.50000 0.36706 2.73526 3.68926
26 0.71694 0.36706 1.69825 2.38052
27 0.89092 0.36706 0.91769 1.21516
28 0.98746 0.36706 0.81092 1.35750
29 0.01254 0.45283 3.95810 5.08646
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r -30 0.10908 0.45283 3.57166 5.02587] 31 0.28306 0.45283 3.33946 4.31784
32 0.500CC 0.45283 2.67580 3.10907
33 0.71694 3.45283 2.11718 2.44119
34 0.99092 3.45283 1.43246 1.33727
35 0.98746 0.45283 1.59953 2.22135
36 0.01254 0.53860 2.53488 2.835657
37 0.10908 0.53860 2.46302 3.46067
38 0.28306 0.53860 2.34473 2.82036
39 0.50000 0.53860 2.00122 2.05672
40 0.71694 0 .53860 :. 90887 1.7 4134
41 0.89092 0.53860 1 .75249 1.77297
42 C. .98746 0.53860 2.32924 2.38897
43 3.01254 0.61479 2.32574 2.39784
44 0. :0908 0.61479 2. :1633 2.36945
I5 3.90 .61479 :.71513 1.30675
46 0.50000 0.51479 1.42899 :.33046
47 0 .1694 0.61479 1.32880 1.O5742
48 0.39092 0.61479 '.43348 1.13234
49 0.98746 0.61479 1.82865 1.70455
50 0.01254 0.72126 ..767!3 1.70795
51 0.10908 0.72126 1.55244 1.74631

52 0.28306 3.72126 1.07210 1.14162
53 0.50000 0.72126 3.99955 0.99300
54 0.71694 0.72126 0.87660 0.65738
55 0.89092 0.72126 0.98501 0.69168

0.98746 0.72126 1.23766 0.93304
57 :.01254 3.85286 2.34402 1.99522
58 0.10908 0.35286 1.40250 1.66478
59 0.18306 0.85286 0.79706 0.70468
60 0.50000 0.95286 0.65819 '.56247
61 0.71694 0.85286 0.51702 0.32306
62 ^.89092 0.35286 0.52724 ^.32995

63 0.98746 0.85286 0.60412 0.31892
64 0.01254 0.95933 2.70763 1.90367
65 0.10908 0.95933 1.32746 1.22892
66 3.28306 0.95933 0."4101 0.41978
67 3.50000 0.95933 0.66109 3.34483
68 0.71694 0.95933 0.61076 0.19165
69 0.89092 0.95933 5.61960 0.21182
70 -.98746 0.95933 0.i7339 .117
71 0.01704 0.28493 4.19953 4.13173
72 0.14645 0.28493 1.66587 1.64569
73 0.37059 0.28493 1.02699 1.02018
74 3.62941 0.28493 0.62214 0.63855
75 3.85355 0.28493 0.30843 0.33505
76 0.98296 0.28493 0.06595 0.09246
77 3.01704 0.40610 4.94998 4.93425
79 0.14645 0.40610 1.72229 1.71627
79 0.37059 0.40610 1.30599 :.01470
80 0.62941 0.40610 0.59797 0.622!
91 0.85355 0.40610 -.29664 0.32983
92 0.98296 0.40610 0.06025 0.09816
83 3.01704 0.52727 5.36850 5.55791
84 0.14645 0.52727 1.76696 1.83718
85 ).37059 0.52727 0.97582 1.02982
86 ).62941 0.52727 0.55146 0.50721
87 3.35355 0.52727 0.25641 0.31697
98 0.98296 0.52727 ).02519 0.09043
89 0.31704 0.63934 5.72548 6.12482
90 ).14645 3.63934 1.84108 1.97066
91 3.37059 3.63934 3.97392 1.05419
92 0.62941 3.63934 0.52822 0.59586
93 3.95355 0.63934 3.23403 ).30194
94 0.98296 0.63934 0.00921 0.08033
95 3.01704 0.78873 6.13521 6.31916
96 0.14645 0.78873 1.90177 2.12442
97 0.37059 -.78873 0.90510 1.04900
98 0.62941 0.78873 0.40814 0.53630
99 0.35355 0.78873 0.11960 0.24722

100 0.98296 0.78873 -0.08400 0.04513
101 0.01704 0.93812 5.30397 6.69832
102 0.14645 0.93812 1.42520 1.78906
133 0.37059 0.93812 0.33157 0.64285
104 0.62941 0.93812 -0.08766 1.,"34
105 0.85355 0.93812 -0.27319 0.06222
106 0.98296 C.93812 -0.39081 -0.05301
107 0.02447 0.04952 0.031i8 0.03118
108 0.20611 0.34952 0.00037 0.00037

109 0. 0000 0.04952 0.00178 0.00178
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.0.79389 0.04952 -0.30298 -0.002981, :f0.97553 0.04952 -0.00206 -0.00206

112 0.02447 0.18826 0.04848 0.04848
113 0.20611 0.18826 0.00295 0.00295
-! 0.50000 0.18826 0.00031 0.00031
1:5 0.79389 0.18826 -O.0C031 -0.0Cr31
L16 0.97553 0.18826 -0.30047 -0.00047
l17 0.02447 0.38874 0.05887 0.05887
"18 0.20611 0.38874 0.3021i 0.0021'
.19 -.500o 0.38874 -0.00003 -0.00003
120 0.79389 0.38874 0.30006 0.00006
121 0.97553 0.38874 0.00007 0.00007
12 0.02447 0.6126 0.08270 0.38270
S23 0.20611 0.61126 0.00287 0.00297
-24 0.50000 0.61126 -0.00007 -0.00007
125 0.79389 0.61126 -0.0004 -0.00047

0.97553 0.61126 -0.0006 -0.0006
127 0.02447 0.81174 0.11540 0.11540
.28 3.20611 0.81174 0.00529 0.00529
129 0.30000 0.a1174 -0.000i5 -0.00015
-30 0.79389 0.81174 -0.00201 -0.002C1

0.97553 0.81174 -0.00277 -0.30277
.32 0.02447 0.95048 0.13724 0.13724
133 0.20611 0.95048 0.01075 0.01075
.34 0.50000 0.95048 -0.00325 -0.00325
.35 0.79389 0.95048 -0.00740 -0.00740
.36 3.97553 0.95048 -0.00898 -0.0898

Y/S CL (RIGHT) C:(LEFT) CM C CDI
0.16359 2.40619 1.64294 0.86367 0.33414 1.42348
0.23315 2.30210 2.36235 3.52420 0.:0432 1.71000
0.30272 3.1934 2.29696 0.32869 3.4862 1.90463
0.36706 3.06648 2.58567 -0.45308 0.-6843 1.9906'
3.45283 2.76429 2.24546 -0.68208 0.3657 1.76521

0.53860 1.98443 1.77949 -0.68065 0.06514 :.32896
0.61479 1.32533 1.38084 -0.52948 0.06c01 0.95862
0.72126 0.88682 3.95747 -0.39923 0.0650! 3.65687
3.85286 0.63478 0.71828 -0.30756 0.36610 3.48508
0.95933 0.45307 0.74526 -0.31103 0.36699 0.43106

FOLLOWING ARE NHE TAIL CFAR.ACTER:STICS

'TAIL SURFACE 1 "'

0.28493 0.88094 0.90472 -1.68397 0.03010 0.62977
0.40610 0.93436 0.95541 -1.80951 0.04257 3.66796
0.52727 0.98651 3.97307 -1.91038 0.35331 0.69389
3.63934 1.03836 1.00250 -2.03i80 0.06186 3.72429
0.-8873 1.07226 0.98534 -2.10236 0.37036 0.73213
0.93812 3.81822 0.61382 -1.46261 0.36996 0.51358

' TAIL SURFACE 2 -

0.04952 3.00223 0.00223 0.00000 3.30000 0.00000
0.:9826 0.00445 0.00445 0.00000 0.00000 0.00000
0.38874 0.00513 0.00513 0.00000 0.00000 0.00000
0.61126 0.00701 0.00701 0.00000 3.30000 0.00000
3.81174 0.30960 0.00960 0.00000 0.30000 0.00000
0.95048 0.01006 0.01006 0.00000 0.00000 0.00000

TOTAL LIFT COEFFICIENT - 1.69221

TOTAL :NDUCED DRAG COEFFIC:ENT - 1.19336

TOTAL PITCHING MOMENT COEFFICIENT - -0.48670

THE WING LIFT COEFFICIENT - 1.48644

THE WING INDUCED DRAG COEFFICIENT - 1.04821

THE WING MTaLN_ L ENYT COYI-F:r.T - -0.98516

- TAIL SURFACE 1 -

THE TAIL LIFT COEFFICIENT - 0.20453 (BASED ON WING AREA)
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THE TAIL :NDUCD DRAG COE?IC:ENT - 0.14515 (BASED ON WING AREA)

THE TAIL ?!TCHING MOMENT COETT:CIENT BASED ON REFERENCE WING AREA

AND MEAN WING CHORD, AND Rr5FZRRE, : THE Y-<,XS - -0.40154

TAIL SURRAC- 2

TAIL LI1FT COEFFTCINT " 0.00124 (BASED ON W:NG AREA)

THE TAIL :NDUCED DRAG COEF9rIC:ENT - 0.00000 (BASED ON WING AREA)

THE TAIL ?:TCHING MOMENT COEFF:C:TNT BASED ON REFERENCE WING AREA

AND MEAN WING CHORD, AND REFERRED TO THE Y-AXIS - 0.00000

(NOTE. THE :NDUCED DRAG COMPUTAT:ON IS FOR SY%0!ETRICAL LOADING ONLY)

-USELAGE AERCDYNA.MC CHARACTERISTICS ARE GIVEN BELOW...

PRESSURE DISTPIBUT:ON AT THZTA-LCCATIONS :N DECREES DEFINED BELOW

.WETA :- 8.6 THETA 2- 25.9 THETA 3- 43.1 THETA 4- 60.4 THETA 5- 77.6

.NETA 6- 94.9 THETA 7-116.2 THETA 8-141.7 THETA 9-167.2 THETA

XiL THETA i THETA 2 THETA 3 THETA 4 THETA 5 THETA 6 THETAT THETA 8

-1.56649 o.16857 -0.04575 -0.30547 -0.50357 -3.55070 -0.40835 -).01642 2.5204 0. i 3
-0. 54476 -0.08684 -0.31... -0.57981 -0.77740 -0.30823 -0.63224 -0.18171 0.43178 2.5307
-0.30224 -3.12630 -0.39091 -0.71144 -:.95619 -1.01435 -0.34178 -0.36213 0.30436 0.6-5570

-0.44080 -0.08097 -0.34119 -0.66010 -0.91190 -0.990,3 -0.85039 -0.42447 0.1079 0.50235

-0.36312 0.02611 -0.24613 -0.58491 -0.86369 -0.97584 -0.37266 -2.49447 0.06422 2.36479
-0.27260 0.11369 -0.17656 -0.54072 -0.84737 -0.98524 -).90263 -0.3473E -0.-0972 0.285
-3..7319 3.13523 -0.13951 -0.49664 -0.82481 -*.00788 -,.99893 -0.62307 -0.15057 0.01579
-3.06923 -0.31265 -0.91045 -1.14099 -1.60367 -1.76786 -1.18981 -0.19051 -2.01566 -0.04824
,.03473 -0.52925 -0.53260 -0.56060 -0.57983 -0.13458 -9.1"78 0.49498 0.08976 0.38269

3.13414 -0.27492 -0.25199 -0.20509 -0.1197i -0.00700 0.06597 0.25625 2.3194 2.3'626

0.22466 0.04785 0.02624 0.01614 0.00212 -).02523 -0.04975 0.23663 -.22666 ).:6829
0.30234 0.02332 0.03947 0.-4657 0.04603 0.03925 0.04196 0.14383 0.28950 3.17090

0.36378 0.08396 0.'1944 0.15157 0.17915 0.20823 0.24259 ^.30100 2.33461 0.30340
0.40630 0.22838 3.31190 0.37554 2.41324 0.44601 0.46047 0.46383 0.40037 0404

0.42803 -1.34003 -0.96807 -3.51693 -0.06464 0.32952 ).62864 :.36694 '.96538 0.5329

PRESSURE DISTRIBUTION AT THETA-LCCAT:ONS :N DEGREES DEF:NED BELOW

THETAIO-351.4 THETA1I-334.1 THETA12-316.9 THETA13-299.6 THETA14-282.4
... S5,6. THETAli-243.8 TMETAI-218.3 TMETAIS-!92.3 THETA

X/L TUETA!O TUETAlI IHETAI2 THETA13 THETA14 THETAIS THETA1 THETA" TA' 8
-0.56649 0.25186 0.17093 -).04296 -0.30535 -0.50911 -0.5634f -0.36836 2.14437 3.65083

-0.34476 ) 20066 -0.08454 -0.30865 -0.58046 -2.78451 -0.32354 -0.1,88 -0.-0060 2.56859

-2.40224 -,.02312 -0.12236 -0.38572 -0.70932 -0.96140 -1.03024 -0.79332 -0.16652 0.4364
-0.14080 0.01994 -).0741 -0.33633 -0.65765 -0.91549 -1.00281 -0.30772 -0.24668 0.31780
-,.36312 0.13113 0.02993 -0.24063 -0.58113 -0.8653 -0.98459 -0.83601 -0.33056 ).192-4

-2.0270 !.=1532 3.::324 -0.16888 -2.53288 -0.14297 -0.28693 -0.86901 -0.39402 2.10991

-3.:'319 3.23929 0.13402 -0.15518 -0.54125 -0.88701 -1.08920 -0.92163 -2.47436 -0.:1273
-0.36923 -0.30142 -0.88813 -1.11497 -1.48971 -1.55474 -1.33624 -0.12028 -3.34318 -. 0741i5

2.-3473 -0.53683 -0.55407 -0.57882 -0.57045 -0.53909 -1.27!4' 3.49022 ).34023 3.35076
;.13414 -0.:9341 -0.27572 -0.23944 -0.15999 -0.0b135 -3.00467 3.22520 2.24296 0.08543

0.02466 -2.14745 -0.10924 -0.08337 -0.07134 -0.37720 -3.09284 -0.08189 0.05914 3.18816
3.30234 -0.01666 -0.33037 -0.03705 -0.04456 -1.35384 ).04883 0.35601 0.19670 0.22202

0.36378 ).05123 0.02!49 3.0.028 0.30600 3.01388 3.04'69 1.07259 0.13921 0.01902
0.40630 0.13326 0.03646 -0.:5141 -0.i2140 -0.16482 -..i':11 -0.16357 -2.27212 0.0916'
0.42803 -1.35792 -1.57732 -1.39545 -1.05280 -0.61777 -0.16194 0.28786 0.65733 0.3605i

XXR,XSTRAK- 1'.33044135363289 7.250000000000000

XC,<00- 0.3715724118179149 0.749250896941104
X^ - 0.7492560896941104

TOTAL ?R, E LOADING AT EACH X-STAT:ON, BASED ONLOCAL F AD:US

A/L RADIUS LOADING

O.:02?i 2.0099? ... 3S6
0.32447 0.08771 1.12863
0.06699 :.21962 1.02358
0.12843 3.36477 0.73465

0.20611 0.47220 0.36234
0.'1663 0.50000 3.09461

-.3qO4 3.50000 -0.26344
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0.50000 1.94638
0.60396 0.50000 i.30796

0.70337 0.50000 1.00943
0.79389 0.50000 0.36931

M0.7157 0.50000 0.41726
0.93301 3.50000 0.31625

0.97553 3.50C00 0.00446
0.99726 0.50000 0.00223

SECT:,NA! SIDE FORCE LOADING

X/L RADIUS LOAD.NG
0.00274 0.00997 -0. 5934
0.02447 0.08771 -0.20797
0.06699 0.21962 -0.19310

0.12843 0.36477 -0.14298
0.20611 0.47220 -0.07900

0.29663 0.50000 -0.03169
0.39604 0.50000 -0.02844
0.50000 0.50000 0.16526
0.60396 0.50000 -0.07351
0,70337 0.50000 -0.09186
0.79389 0.50000 -0.19587S0.8.157 0.50000 -0.17193
0.93301 0.50000 -0.3589:

3.07553 0.3000 -:.03692
_99726 0.50000 -0.5184C

T:E FUSE.AE ?OTENT:AL L:FT CTFFTC:ENT 1.23698

HE FUSELAGE POTENT:A. MCMENT COEFF:C:ENT - 0.03200

THE FUSETAGE :NDUCED DRAG CCOFF:C:ENT - 0.14179
1NOTE. BASE DRAG :S NOT :NCLUDED)

F'O:OW:NG VALUES ARE OBTAINED BY :GNORING
AFT .. REG.ON. SEE DATOM

.FUSEAGE LIFT -:::EN. 
. 0.20686

TH
: 

FUSELAGE MOMENT C0ZFF:CIENT - 0.0867q

THE FUSEIAGE :NDUCED DRAG CDEFF:C:ENT - 0.:2415

FUSEI.AGE VORTEX LIFT -

.';F - 0.30049 CDVF - 0.00030 CXVF - 0.10023
:NB FROM L.S.- 7.13766 FUSELAGE CNB - 0.17395

Y3 FROM L.S. - -1.09595 FUSELAGE CYB - 0.32409

S1OCVARY OF RESULTS AT AL?%iA - 35.300 DEG. M - 0.100

ILliS) - 1.69221 CLF - 0.24066 C'_ - 1.93287

.D:..S- .19336 COF - 0.12415 CV:S - 0.32197 C3 1.33948

clil3) - -0.48670 CMF - 0.08679 CM - -0.39991

THE FOLLOWING ROLL:NG AND YAWING MOMENTS ARE BASED ON
A REFERENCE $IA "F 7.42000 AND A REFERENCE AREA OF 15.14000

AR - 3.0300 BETA - 0.38726

ISU. Ry OF STABILOF Y DERIVATIVES

*'S$TABIL:TY DER:VATIVES EVALUATED AT ALPHA - 35.000 DEGREES

AND AT MACH NO.- 0.10, BASED ON BODY AXES (IN PER RADIAN)'-

CYB - -0.7719559 CLB - -0.3126869 CNB - 0.3116041

STABIL:T 3ER'VAT:VES BASED ON STABILITY AXES...

3 * -0.7? 5539 .CL8 - -0.0774093 CNB - 0.4346010
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I
:HE rOLLCWRING BEND:NG MOMENT COEFF:CIENT :S BASED ON-S-(B/2),

WHERE S - 15.14000 AND B/2 - 3.71000

.Y/S ( (RIGHT) BM (LEIT)

0.16359 0.09699 0.08282

0.23315 0.06422 0.05725
0.30272 0.04151 0.03873
0.36706 0.026:3 0.02582

0.45283 0.01307 0.01388

0.53860 0.00649 0.00734
0.61479 0.00331 0.00391
0.'2126 0.00107 0.00138
0.35286 0.00020 0.00030
0.95933 -0.0000i -0.00001

:HE BEND:NG ,CMENT COEFFOCIENT BASED ON WING HALF SPAN AND WING AREA
AT THE WING ROT - 0.113528 (RIGH'), 0.095416 (LIFT)

THE FOLLOWING ARE THE TAIL CHARACTZR!ST:CS BASED ON WING AREA,
WHERE S - 15.14000 AND B/2 - 2.13000

TA:: SURF;CE "

3.28493 0.00845 0.00743
0.40613 0.00496 0.00422
0.52721 0.00269 3.00221
..53934 0.00130 0.00102
3.78873 0.30029 0.00020
3.9381 0.30002 0.0000i

THE BENDING MCMENT COEFFICOENT 3ASED ON WING HALF SPAN AND WING AREA

AT THE TAIL ROOT - 0.010258 (RIGHT), - 0.0091:7 (LEFT)

FOLLOWING ARE THE TAIL CHARACTERIST:CS BASED ON WING AREA,
WHERE S - 15.14000 AND 3/2 - 2.00000

TA::, URFACI 2 -

0.34952 0.00025 0.00025
O.18826 0.00017 3.30017
0.388'4 0.30008 0.30008
0.o1:26 0.00003 0.00003

3.81174 1.00000 0.00000
3.)5048 0.30000 3.00000

THE BEND:NG M.MENT C.EFFICIENT BASED ON WING HALF SPAIN AND WING AREA

AT THE TAIL ROOT - 0.000282 (RIGHT), - 0.000282 (LEFT)

CHORDWSE DISTRIBUTION OF TIP SUCTION COEFFCIENT

x/c CT:?

0.31M'04 0.18681
0.14645 0.72332
0.37059 0.77547
0.62941 0.81312

0.S35b 0.79493
0.98296 0.81131

CHOROWISE DISTRIBUTION OF TIP SUCTION COEFFICIENT

Xj C CT!?
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0.017C4 0.04131

0.14645 0.29655
0.37059 0.53929
0.62941 0.65561
0.85355 0.7059i
0.98296 0.71853

CHORDWISE DISTRIBUTION OF TIP SUC:CN COEFFICIINT

X/C CT:?

0.02447 0.00834

0.20611 0.04068
0.50000 0.05167
0.79389 0.05436

0.97553 0.05416

T71? SUCTION COEF:ECIENT 0.02946 (ONE SIDE ONLY)

-j THE X-COORDINATI OF CENTROID OF T:? SUCTION - -2.32742

C:ORDWISE ZISTRIBUTION OF Tj? SUCT:ON COEFFICIENT

X/C C:?

0.01704 0.38835
0.14645 1.31389

.37059 i.:Z470
0.62941 1.32987

0.85355 0.94903
0.98296 0.95731

CHORDWISE ZISTRIBT::ON OF 7:? SUC::ON COEFF:C:ENT

X/C clT:?

-01704 0.03356
-.1464i 3.24130
-.37059 3.43992
0.62941 0.53605
Z.S535 0.57794
3.98296 0.58852

:'ORDWISE :ESTRIBUT:ON OF SUCTION C0EFF:C:T

X/C CT::

0.02447 0.00834
3.20611 3.34068
3.50000 0.35167
0.79389 0.05436

-.97553 3.35416

::? SUCTION C0EFFC:ENT - 0.03550 (ONE SIDE ONLY)

7UT X-COORDINATE CF CINTROID OF T:? SUCTION - -1.97153

XXX:XXXXXXXX< X XzXXX X XXXXXXXXr(X

PRESSURE DISTRIBUTION AT ALPHA - 35.000 DEG.

AT ITERATION NUMBER - 8

X.CX~XX:<X~XXXxxxx X.XXXxxx.¢xxxxxxxxxxxxxXX

- THE FOLLOWING ARE RESULTS WITH VORTEX BREAKDOWN

VORTEX XV Yll CP(LEFT) C?(RIGHT)
1 0.01254 0.16359 5.66986 7.72767
1 0.i0908 0.16359 2.87990 6.00488
3 0.28306 0.16359 i.90699 2.95172
4 0.50000 0.16359 1.88754 2.26153
5 0.71694 0.16359 0.55507 0.60668
6 0.89092 0.16359 0.54890 0.46892
1 0.98746 0.16359 0.03515 -0.05289
8 0.01254 0.23315 6.09261 7.08359
9 0.10908 0.23315 4.06678 5.702S5

10 0.28306 0.23315 2.84334 3.89812
LI O.b O00 0.23315 1.40885 2.23930
12 0.71694 0.23315 0.89297 0.99923
13 0.89092 0.23315 0.32221 0.30332
14 0.98746 0,23315 0.25944 0.15468
15 0.01254 0.30272 5.45239 5.94399
16 0.10908 0.30272 3.77966 5.09155
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7 0.28306 0.30272 2.87125 3.54829
.8 0.50000 0.30272 1.44000 2.08573
i9 0.71694 0.30272 0.75162 0.994J3

20 0.89092 0.30272 0.25879 C.1901i
21 0.98746 0.30272 0.22347 0.27709
22 0.01254 0.36706 5.65329 2.63619
23 0.i0908 0.36706 4.50796 5.52310

24 3.28306 0.36706 3.36202 3.46742
25 0.50000 0.36706 ".781_ 2.17010

26 0.71694 0.36706 0.58127 0.97216
27 0.39092 0.36706 0.50553 3.27324
28 3.98746 3.36706 0.41787 0.57403
29 3.01254 0.45283 3.5171s 3.77729

30 0.10908 0.45283 3.10030 3.79623
31 ^.23306 0.45283 2.23676 2.40637

32 0.50000 0.45283 1.64247 1.73450
33 0.71694 0.45283 1.00756 0.90458

34 '.89092 0.45283 0.59661 0.40185

35 0.98746 0.45283 0.84559 0.92131

36 0.0'254 0.53860 2.48440 2.62097
37 0.10908 0.53860 2.22917 2.74245

38 0.28306 3.53860 1.34271 1.63964
39 0.50000 0.53860 1.19754 1.08775

40 0.71694 0.53860 3.84828 0.52568

41 0.89092 0.53860 0.71371 0.43364

42 0.98746 0.53860 1.04677 0.94377

43 4.01254 3.61479 1.92445 1.90755

44 0.10908 0.61479 1.3i3!9 1.99765

45 0.28306 :.61479 1.17308 1.38324

46 0.50000 0.61479 3.34111 0.69356

47 .71694 0.61479 ^.53734 0.23608

48 0.39092 0.61479 0.56975 0.21800
49 0.98746 0.61479 0.93939 0.63938

50 0.254 3.72126 :.-14:7 '.61244

51 0.10908 0.72126 :.40448 1.55084
S2 S.28306 0.72126 '.63269 0.70773
53 0.50000 0.72126 0.60926 0.5C840

54 0.-1694 0.2'26 '.3443. 3.15410
55 3.39092 0.-2126 3.44220 0.17755
Z6 0.98746 ;.?2126 3.62467 0.32004

57 0.01254 0.35286 :.87207 1.31426

58 1.10908 3.35286 1.38130 1.65222

59 O.28306 0.85286 0.54953 0.48983

60 3.50000 0.85286 ).45340 0.39239
6..1694 0.85286 0.23675 .309470

62 0.89092 0.35286 -. 26984 3.12687

63 0.98746 0.35286 0.29946 0.07316

64 0.01254 3.95933 Z.31458 1.55079

65 0.i0908 3.95933 1.36701 1.23449

66 ).28306 ).95933 -O.20826 0.19900

67 :.30000 0.95933 -0.19127 0.19318

68 3.71694 0.95933 -0.29117 0.00681

69 0.89092 0.95933 -0.19676 0.06090
'C 3.98746 0.95933 -).22890 -0.01765

71 ).01704 0.28493 1.67738 1.31859

72 0.14645 3.28493 3.92887 0.37"97
73 0.37059 .8493 0,74880 0.74622

74 -.62941 0.28493 0.53171 2.53951
75 0.85355 0.28493 3-10223 0.31315

76 0.98296 3.28493 '.08029 09218

'7 .01'04 0.40610 :.139i6 1.90127

78 ).14645 0.40610 3.94741 3.30803

79 0.37059 0.40610 .70181 ).70518

80 0.62941 0.40610 0.48935 0.50356

31 0.35355 0.40610 3.27493 0.29289
82 -.98296 0.40610 3.37199 0.39233

83 0.31704 0.52727 2.55367 2.54460

84 0.14645 0.52727 3.99922 1.02583

85 0.37059 3.52727 0.67211 ).71062

36 0.62941 0.32727 0.44120 0.48000

87 0.35355 0.52'27 0.:3592 3.27533

88 3.38296 0.32727 0.)5044 3.09302

89 0.01704 0.63934 2.37176 3.182i

90 0.14645 0.63934 1.05915 1.11941

0i 3.37059 3.63934 U. b4o1 0.68200

92 0.62941 0.63934 0.40050 0.42663

93 0,85355 0.63934 '.20393 0.23085

94 0.98296 0.63934 0.33590 0.06734
95 0.)1704 0.78873 3.55632 4.04719
96 0.14645 3.78873 1.13897 1.28188
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97 0.37059 0.78873 0.56134 0.63284
98 0.62941 0.78873 0.25168 0.30041
99 0.85355 0.78873 0.06043 0.10367

100 0.98296 0.78873 -0.08047 -0.03708
101 0.01704 0.93812 3.65883 4.31732
102 0.14645 0.93812 0.31606 :.33378
-03 0.37059 0.93812 0.06820 0.20951
:04 3.62941 0.93812 -0.22750 -0.09991
10s 0.85355 0.93812 -0.35509 -0.22964
106 0.98296 0.93812 -0.43262 -0.30395
.07 0.02447 0.04952 -0.10397 -0.10397
108 0.20611 0.04952 -0.02452 -0.02452
109 0.50000 0.04952 0.01450 0.01450
110 0.79389 0.04952 0.01016 0.01016
11i 0.97553 0.04952 0.00608 0.00608
112 0.02447 0.18826 0.04579 0.04579
113 0.20611 0.:8826 -0.00637 -0.00637
114 0.50000 0.18826 0.00502 0.00502
115 0.?9389 0.18826 0.00595 0.00595
116 0.97553 0.18826 0.00474 0.00474
117 0.02447 0.38874 0.11377 0.11377
118 0.20611 0.38874 -0.00055 -0.00055
1.9 0.50000 0.38874 0.00037 0.00037
'20 0.79389 0.38874 0.00205 0.00205
121 0.97553 0.38874 0.00262 0.00262
122 3.32447 0.61:26 0.16466 0.16466
123 3.20611 0.61126 0.00393 0.00393
:24 0.50000 0.61126 -0.00087 -0.00087

125 0.79389 0.61126 -0.00108 -0.00108
,26 0.97553 0.61126 -0.00098 -0.00098
127 0.02447 0.81174 0.20636 0.20636
i28 0.20611 0.81174 0.00871 0.10871
129 o.soooo 0.81174 -0.00125 -0.00125
'30 0.79389 0.81174 -0.00447 -0.00447

0.97553 0.31174 -0.00568 -0.00568
132 0.02447 0.95048 0.22550 0.22550
133 3.20611 0.95048 0.01624 0.01624
134 3.50000 3.95048 -0.30724 -).30724
135 0.'9389 3.95048 -0.01344 -0.01344

036 3.97553 '.95048 -0.01564 -0.01364

Y/S CL (RIGHT) CL:LErT) CMt CX DT
0.16359 2.08048 1.40061 0.79839 0.03414 1.22461
0.23315 2.23018 :.66371 0.48898 0.04032 1.37020
0.30272 2.02334 i.58-58 0.07386 0.04862 1.27256
0.36706 1.96902 1.84263 -0.17820 0.36843 :.34624
0.45283 1.57851 1.47897 -0.29861 0.26557 1.08171
0.53860 1.10573 1.13519 -0.30303 0.36514 0.19575
0.61479 0.74139 3.87229 -0.24286 0.36501 0.57613
0.72126 C.56207 0.61841 -0.20807 0.06501 0.42447
0.85286 ).48794 ).52953 -0.20716 0.06610 3.36759
0.95933 3.31919 0.07041 -0.05686 0.06699 01.4792

THE FOLLOWING ARE TNF TAIL CHARACT:EOST:CS

TAiZ SURFACE : -

0.28493 3.53858 0.56809 -1.00345 0.03010 0.39211
0.40610 0.56275 ).18207 -1.10109 0.-4257 3.40736
0.52727 0.61446 3.39785 -1.17421 0.05331 0.43264
0.63934 0.63884 3.618sl -1.23203 0.05186 0.45072
0.78873 0.64568 0.59838 -1.23230 0.07036 0.44815
0.93812 3.37085 0.8654 -0.59800 0.06996 3.24350

TAIL SURFACE 2 "

0.04952 -0.00704 -0.30704 0.00000 0.00000 0.00000
0.18826 0.00522 0.00522 0.00000 O.O000C 0.00000
0.38874 0.00966 0.30966 0.00000 0.00000 0.0000

0.61126 0.01239 0.01339 0.00000 0.00000 0.00000
0.81174 0.31652 0.01652 0.00000 0.00000 0.00000
0.95048 0.01541 0.01541 0.00000 0.00000 0.00000

THE FOLLOWING ARE RESULTS WITH VOTE: BREAKDOWN

TOTAL =1FT COEF :. C! ElT - 1.16423
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TOTAL INDUCED DRAG CO EFFIC: - NT 0.2333

TOTAL ?ITCHING MOMENT COEFF:C:ENT - -0.20249

THE WING L:FT COEFFIC:ZNT - 1.^3936

THE WING :NDUCED DRAG COEFF:C:ENT - 0.73516

THE WING ?PTCu:NG MOMENT COEFFIC:ENT - 0.03621

TAl: SURFACE "

:HE TA:: L:FT COEFF:C:TNT - C.:2314 (BASED ON WING AREA)

THE TA:L :NDUCED DRAG COEFF:C:ENT - 0.08817 (BASED ON WING AREA)

THE TA:L PITCHNG MOMENT COEFF:C:TENT BASED ON REFERENCE WING AREA

AND MEAN WiNG CHORD, AND REFERRED TO THE Y-AXIS - -0.23870

TA!: SURFACE 2

E TA-T L T O - 0.00172 (BASED ON W:NG AREA)

THE TAIL :NDUCED DRAG C0EFF:CIENT - 3.30003 BASED ON WING AREA)

THE TAIL P:TCH:NG MOMENT COEFF:C:ENT BASED ON REFERENCE WING AREA

AND MEAN WING CHORD, AND REFERRED TO THE Y-AX:S - 0.00000

(NOTE. THE :NDUCED DRAG COMPUTAT:ON :S FOR SYMDH.ETRICAL LOADING ONLY)

.'FUSELAGE AERODYNAMIC C:HARACTERSTICS ARE G:IVEN BELOW-

?RESSURE D:STR IUT:ON AT THETA-!0CATIONS :N DEGREES DEF:NED BELOW

THETA :- 8.6 THETA 2- 25.9 THETA 3- 43.1 THETA 4- 60.4 THETA 5- 77.6

THETA 6- 94.9 THETA 7-1:6.2 THETA 8-141.7 THETA 9-167.2 THETA

X/L THETA i THETA 2 THETA 3 THETA 4 THETA 5 THETA 6 THETA 7 THETA 8 THETA 9

-0.56649 3.16376 -0.-5132 -0.31406 -0.5143! -0.56183 -0.41786 -0.02186 0.52779 ).31-24

-0.54476 -0.39106 -0.31853 -0.59056 -0.-9047 -0.82156 -0.64348 -0.18796 0.43:86 2.7555
-0.50224 -0.13148 -0.40030 -0.72541 -0.97338 -1.03305 -0.85682 -0.37057 0.30452 0.65982

-0.44080 -0).0867' -0.35205 -0.67642 -0.93196 -1.01152 -0.86802 -0.43404 0.18205 3.314

-0.36312 ).01894 -0.26049 -0.60697 -0.89132 -1.00460 -0.99714 -0.30717 0.06793 0.37"2.

-0.27260 0.397so -0.20541 -0.58309 -0.89905 -. '3802 -0.94667 -0.56771 0.30333 0.31263

-0.17319 0.06795 -0.25-37 -0.67223 -1.05652 -1.28831 -1.24440 -0.57429 0.0181 0.zi134

-0.36923 -0.i9330 -0.-6915 -0.a9168 -1.20084 -1.64476 -1.87008 -0.15669 3.26482 3.23232

0.03473 -0.28222 -0.25912 -0.22482 -3.25575 -0.50961 -2.18465 0.21820 3.42474 0.40521

3.13414 -3.10549 -0.3797 -0.06101 -0.10O0 -0.34857 -1.21:93 -0.40322 -3.31549 0.33022

0.22466 -0.30075 -0.37704 -0.49607 -0.64616 -0.64060 -0.34035 -0.02746 0.12573 0.151 5

3.30234 -O.6569 -0.Z7573 -0.27838 -0.25002 -0.17387 -0.08368 0.054d6 3.21355 3.29889
0.36378 -0.14600 -0.13849 -3.10550 -0.04588 0.02953 0.10247 0.18000 0.25153 3.261"

0.40630 -3.08050 -0.05365 -0.00677 0.05416 0.11650 3.17026 0.22185 0.2'i00 2.17413

3.42803 0.30093 0.29820 0.28783 0.26805 0.23520 0.18980 0.13479 0.06462 -0.30186

PRESSURE D:STRIBUT:ON AT TNETA-LCCAT:ON5 :N 7EGREES DEF:NED BELOW

THETA10-351.4 THETAII-334.1 THETAI2-316.9 THETAI3-299.6 THETA14-292.4

THETAIS-265.1 TETAI6-243.8 THETA!7-218.3 THETAI8-192.8 THETA

X/L THETAIO THETAI THETAi2 THETA13 "HETA14 THLTAI5 THETAI6 THETA17 HETA * .

-0.56649 0.25049 0.16915 -0.04686 -0.31228 -0.51886 -0.57471 -0.37874 0.13841 3.65022

-0.54476 -0.00187 -0.38746 -0.31388 -0.58902 -0.79611 -0.83664 -0.59737 -0.00689 0.56854

-0.50224 -0.32600 -0.12564 -0.39186 -0.71965 -0.97553 -1.04622 -0.80754 -0.17366 0.45450

-0.44080 3.01704 -0.08051 -0.34244 -0.66829 -0.93025 -1.01939 -0.82189 -0.25230 0.32140

-0.36312 0.12821 0.32720 -0.24687 -0.59288 -0.88190 -1.00327 -0.85085 -0.33337 0.20231

-0.27260 0.21789 0.11272 -0.17863 -0.55012 -0.86660 -1.01157 -0.88387 -0.38512 0.14065

-0.17319 0.20682 0.11729 -0.17238 -0.56889 -0.92809 -1.11869 -0.83300 -0.32157 0.37083

-0.06923 -0.66287 -0.70861 -0.86527 -1.17002 -1.39353 -1.24418 0.08066 0.24779 0.20624

U.U3 43 -0.23693 -0.28909 -0.30481 -0.35418 -0.51746 -1.85949 0.37191 0.40134 0.37966

0.13414 -0.14573 -0.18376 -0.21513 -0.24459 -0.31891 -0.66703 -0.04778 0.10063 0.06473
0.22466 -0.43104 -0.39565 -0.38022 -0.38160 -0.32176 -0.16272 0.00133 0.09056 0.12996

0.30234 -0.23641 -0.23467 -0.23128 -0.20501 -0.14846 -0.08100 0.05244 0.19088 0.21425

0.36378 -0.13171 -0.11447 -0.08663 -0.04162 0.01494 0.07131 0.13091 0.19128 0.231'9

0.40630 -0.08907 -0.0'919 -0.05049 -0.00682 0.04219 0.08924 0.12363 0.17416 0.2336;
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0.42803 0.292e? C-1268 0.24165 0.19888 0.14283 0.07943 -0.01572 -0.07473 -0.06180
XXR, XST.RAK- 3.8514259773b1972 7.250000000000000
X0,X00- 0.6039558444139978 0.7492560896941104

XC - 0.6039558444139978

-C:A:, RESSZRE :,AD:N:G AT TAC3 X-STATICN, BASE- ONLCCAL RADIUS

X/L RADIUS lOADING
0.00274 0.0C997 0.35787
0.02447 0.08771 1.13610
0.06699 0.21962 1.03393

0.12843 0.36477 0.74989
0.2061. 0.47220 3.38834
0.29663 0.50000 0.16437

0.39604 0.50000 0.20002
0.50000 0.50000 2.01406
0.60396 0.50000 1.23356
0.70337 0.50000 0.23442

0.79389 0.50000 1.01459

0.87157 0.50000 0.83885
0.93301 0.50000 0.63796

0.97553 0.50000 0.53445
0.99726 0.50000 0.26723

SECTIONAL SIDE FOR E LOADEJG

X/L .AD:US LOADING
3.30274 3.00997 -0.16077
0.02447 0.08771 -0.20935
0.06699 0.21962 -0.19279

0.12843 0.36477 -0.13934

0.20611 0.47220 -0.06769

0.29663 3.50000 0.00256
0.39604 3.50000 0.22342

3.50000 0.50000 0.37188
0.60396 3.50000 0.10126
0.'0337 0.50000 0.26547

3.-9389 3.50000 0.23146
3.87157 C.50000 0.02782

.93301 3.50000 -0.04393
3.9755 0.50000 -0.14731
-.99726 0.30000 -0.07366

7H7- uSv, , .PIAL !:-: COEFF!C:ENT - 0.25585

:HE FUSE.AGZ .O:.N:.AL M.MENT COEFFICIENT - 0.00311

:T FUSELAGE :NDUCED DRAG COEFFC:ENT - 0.15414

kNOTE. BASE DRAG 1s NOT rNCLUDED)

FOLLOWING VALUES ARE OBTA:NED BY IGNORING
THE AFT V:SC0SI:Y-DCMINATED REGION. SEE DATCOM

.HE FUSELAGE LIFT COEFF:C:ENT - 0.16112

-HE FUSELAGE MCMNT COEFF:C:ENT - 0.15778

::-E FUSEAGZ :NDUCED DRAG COEFF:C:ENT - 0.09080

FUSELAGE VORTEX L:7T 

2LV - 0.)0052 CDVF - 0.00031 CYVF - 0.00024
CNB FROM -.S. - 0.09789 FUSELAGE CNB - 0.22179

CYB FROM .. - -0.79484 fUSELAGE CYB - 0.69235

SZM%.AaY OF RESULTS AT ALH A 35.000 DEG. M - 0.100

CL(13) - 1.16423 CLF * 0.18407 CL - 1.34830

CDrILS)- 0.82333 CDF - 0.09080 COVIS - 0.02197 CD - 0.93611

CM(LS) - -0.20249 CMF - 0.15778 CM - -0.04471

.HE FOLLOWING ROLL:NG AND YAWING MOMENTS ARE BASED ON
A REFERENCE SPAN OF 7.42000 AND A REFERENCE AREA OF 15.14000

?BAR - 0.02000 BETA - 0.00726
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SLVA.RY OF STABSIE:TY DER:VAT!VES

LI "'STABIL::Y DER:VAT:VES EVALUATED AT ALPHA - 35.000 DEGREES

AND AT MACH NO.- 1.10, BASED ON BODY AXES (IN PER R.ADIAN)~

j CYB - -0.1024962 CL3 - -0.1724891 CNB - 0.3196837

-STABIL:TY DERIVATIVES BASED ON STABILITY AXES'

CYB - -0.1024962 CLB - 0.0420682 CNB - 0.3608052

THE FOLLOWING BENDING MOMENT COEFFIC:ENT IS BASED CNQ'S*(B/2),
WHERE S - 15.14000 AND 3/2 - 3.71000

Y/S BH(RrGHTi BM(LEFT)

0.16359 0.05830 0.05321
0.23315 0.03712 0.03563
0.30272 0.02366 0.02357
0.36706 0.01498 0.01534
0.452S3 0.00760 0.00797

0.53860 0.00398 0.00408

0.61479 0.00214 0.00206
0.72126 0.00074 0.00059
0.85286 0.00013 0.00005

0.95933 -0.00001 -0.00002

THE BENDING MOMENT COEFF:C:ENT BASED ON WING HAIF SPAN AND WING AREA
AT :HE WING ROOT - 0.069581 (RIGHT), - 0.062183 (LEFT)

THE FOLLOWING ARE THE TAIL ':.ARACTERST:CS BASED ON WING AREA,
WHERE S - 15.14000 AND B/2 - 2.13000

TAIL SURFACE 1 -

0.28493 3.00485 0.00437
0.40610 '.00281 0.30244
0.52727 0.30149 0.30125

_.63934 0.30070 0.00055
0.78873 0.00014 0.00009

0.93812 0.00001 0.00001

THE BENDING MOMENT CO=F:C:NT BASED ON WING HALF SPAN AND WING AREA
AT THE TAIL ROOT - 0.005911 (RIGHT), - 0.305391 (LEFT)

THE FOLLOWING ARE THE TAIL CHARACTERISTICS BASED ON WING AREA,

WHERE S - 1.14000 AND B/2 - 2.00000

TAIL SURFACE 2 "

0.04952 0.00043 0.00043
0.18826 0.00030 0.00030

0.38874 0.00015 0.00015
0.61126 0.00005 0.00005

0.31174 0.00001 0.00001
0.95049 0.00000 0.00000

THE BENDING MOMENT COEFFICIENT BASED ON WING HALF SPAN AND WING AREA
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[3 AT THI :AIL RCOT - 0.000474 (RIGHT), - 0.000474 (LIFT)

A

A-S 7



F3 File: f16xlasym.in Printed Wed Jul26 16:43:58- 1989 Login: LM" Page: I

1 T- .6X. WTH -MEE VORTEX FILAMENTS
2 GROUP 2 NCASZ, .GRD, NSUR
3 1 0 2
4 GROUP 3 LAT, :-BLC,KT, =BD,NLM4
5 11 1 1 0
6 GROUP 4 NC, M1 (1) , -=I, NC, N. 'NG, 1-TGLT, POS
7 2 7 4200
8 GROUP 5 NIM, NW VTX, MV",:X, NLE3-, IV, N.L
9 1 1 0 0 0 0 0
1o GROUP 6 DF
!I 0.
12 GROUP 7 NW (1), NW (2), -C;M, 1ST, ICMT, THC, NST, NDIT
13 6 0 0 0 0 0 0 0
1 4 GROUP 17 IPN
15 0
16 GROUP 18 XU (1),XXT(1) ,Th(I),X(2),. T(2),.L(2),ZS,DI D
17 1.38 10.0 .4 8.0 10.3 2.8 0. 0.
18 GROUP 17 1N
19 0
20 GROUP 18 cC(!),C(T(.),-VL(!),X.(2),XOT(2),YL(2),ZS,DE-ED
21 8.0 10.3 2.8 9.5 10.5 4.05 0. 0.
22 GROUP 24. .CN4LE
23 0
24 GROUP 25. RC
25 .0007
26 GROUP 26 TST,RLNC,T-F P
27 0. 0. 0.
28 GROUP 4 NC, M! (1), -=!, NC, NWING, IGLT, --OS
29 2 3 5 0 0 0
30 GROUP 5 NFP, NJW, NVRTX, MVRTX, ILE, IV, NAL
31 1 1 0 0 0 1 0
32 GROUP 6 DF
33 0.
34 GROUP 7 NW(1) ,NW(2) , :CAM, IST, ICAMT, IHXCK, NST,NDIT
35 5 0 0 0 0 0 0 0
36 GROUP 17 PN
37 0
38 GROUP.8 L
39 3.3 11.8 .0 9.5 11.8 .4 .4 90.
40 GROUP 17 --N
41 0
42 GROUP IS (
43 9.5 11.18 .4 10.25 11.1 1.4 .4 90.
44 GROUP 24. 1CNLZ
45 0
46 GROUP 25. RC
47 .0
48 GROUP 26 I-WST,R'N.C, .P--
49 0. 0. 0.
50 GROUP 39 AM, RN, RALSW, CREF, BREF2, XREF, ALPCON
51 0.1 2.15 18.82 6.08 4.05 6.7 0.
52 GROUP 40 ALNM, SNUM, DVRTX, CLDS
53 2. 1. 0. 0.
54 GROUP 41. ALPA
55 50. 30.
56 GROUP 42 SNI, SNE, CTILT, SLZTH, XCNTD, YCNTD, XTILT, SR
57 1. 7. 21.84 7.045 9.15 2.8 3.8 1.
58 GROUP 43 .M.ErGHT,ATT
59 0. 0.
60 GROUP 44 P,BK, RL
61 .01 0.08 0.
62 GROUP 45 "CF, NT, NCUM, N7, IBY, IBCM
63 1 2 8 16 1 0
64 GROUP 46 XAS(),XAS(2),USD,FUSNO,FSHAP,X,X2,X3
65 0. 12. 1. 9. 0. 0.8 0.8 1.38
66 GROUP 47 ISYM,JSCT
67 1 0
68 GROUP m7
69 0. 0.5 1.0 1.38 3. 6. 8. 10. 12.
70 GROUP RFF
71 0. .2 .3 .4 .4 .4 .4 .A .4

J 72 GROUP XFD
73 0. 1. 2. 3. 4. 5. 6. 7. 12.
74 GPOUP 51 R-TO
75 0. .3 .55 .8 .75 .7 .65 .6 .6
76 GROUP 57. IFORB1
77 0

78 GROUP 58. IPRINT, IXCASE, ISY, ISHARP,NCIRCLE
78 o 5 0 0 o A-8880 GROUP 59. BSEP, COEFFI, COEFF2, COEFF-3, CSEP



File: f!6xlasym.in Printed Wed Jul26 16:43:58 1989 Login: LAN Page: 2

81 0. 0. 0. 0.25 0.
82 GROUP 60. XORING(I), 1=1,6
83 0.04 1.23 -0.62 1.71 0.33 0.15
84 GROUP 69. rId'AP
85 0
86 GROUP 79. LEV
87 1
88 GROUP 80. NSUF,NPC, ICP,M STW, MITE
89 1 0 1 0 10

90 GROUP 81. ITI V, MST
91 0 0
92 GROUP 82. MULTIG,KTR.
93 1 4
94 GROUP 83. DELTA, DELT, XEND
95 0.8 0.9 10.
96 GROUP 84. NBRIR

97 0
98 GROUP 86. D=!,DIP2
99 1.25 1.25
100 GROUP 87. NQ!, IR.A,ISTAR
101 2 0 0
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-16XL WITH ERV.2 VORTEX FILM.1E3TS

CASE 10 22 !

-4--

RCU?' 3 :AT.:3z0-,KT,IED,NJLZxMM
0

RCU? 4 CM -Cw:, w2,:o

2 4 2 0 0
RCU 5V~2

0 0 0 0 0

3. 0CC COO
RCti? 7 'i r;():A,:7 CMNI

6 0 0 0 0 003

Rotp i7 M2'4
0

ac 8 XXLi': XXT(-,) tl-(-),XX!(2),XX:(2) YI (2) ZS,I~D
*1.38CC00 10.'.00000 0.400000 3.300000o :0.300000 2.3000CC 0.000000 0.000000

i7 :?.

3.300000 :0.300000 2.300000 9.300000 10.500000 4.050000 0.3000CC 0.3000CC
RCrJ9 24. :CU.2r

0
ROU? 25. Rc

-Up 26 :Ws:,A2llcT:\?
3.300000 3.000000 0.000000

'ICU? 4

2 3 500 3

-- 0 3 00

1.000000

5 3 0 0 0 3 0 '3

3.3000010 i:.800000 0.3000 9.300000 11.300000 0.400000 0.400000 90.300000
RcU 17 :.

9.300000 :!.:90000 0.400000 10.250000 11.100000 1.400000 0.400000 90.000000
Rcu? :4. CIF

RCU? 25. AC
1.300000

RCL'2 26 T,4S-,,A2IIC,TTNP
3.300000 3 300000 3.300000

ROCl? 39 A, 4
.,A FUS4, CRF, 3R-F2, XREv, AL2CON

0.:00000 2.1-50000 18.320000 6.080000 4.050000 6.700000 0.000000
R CU? 40 AL.NM,5NfJ,VRTX,C.ZS

2.300000 i-300COO 03.300000 0.000000
ROCl? 41. AL?A
43.300000 30.300000

1.300000 7.300000 1.340000 7.045000 9.150000 2.300000 3.300000 1.000000

ROCl? 43 IEGhT,ATT
3.300000 0.000000

RCU? 44 ?,BK,aL

3 3ioo00 0. 380000 0. 000000

1 2 8 16 1 0
ROCl? 46 XAS(1),XAS(2),FUSINDFrJSNO,FSi{A?,X1,X2,X3
0.000000 12.000000 1.000000 9.000000 0.000000 0.800000 0.800000 1.380000I CU 4cti P:SYM, :SCT

1 0

.0000 0.300000 1.000000 1.380000 3.000000 6.000000 8.000000 10.000000

Roul? Xr'7
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0.000000 0.2^00000 0.300000 0.400000 0.400000 0.400000 0.400000 C.;00000

0. 40 0000

300? XFD 1-000000 2.000000 3.000000 4.000000 5.000000 6.000000 7.C00000

-.600000
ROE? 517. EFORBI

300? 58.IIT:CSISSAR,:CE
0- 0 0 0

300? 59. 3E,3F1CEF,053CE
0.300000 0.000000 0.000000 0.250000 0.000000

300? 60. X031N0G(I), :-1,5
0.040000 -.230000 -0.620000 1.710000 0.330000 0.150000

A 0C? 69. iwAxE
0

300? 79. :-Vv

R00? 80. Nsurgno, :c?,XSTW,M--..-
- 0 8

300U? K:. ::' s

0 0

300? 52. MtT=:G,K:TR.
- .

' 3u? 83. D3z:TAEE:ZT=, XE

0.a0o003 .900000 10.000000

30? 4. NBR.R
3

300? 86. 3?,F

hSZZ303 .530

300? 37. SQil:RA, :STAR
2 3 0

!:: W .18820ZE02 CITR 0 .608000-01

73:AL 5WTED SURFACE' AREA - 104.43604

SX:N, rR:c::Mx C3ErFICIENT - 0.01056

......................... .......

ax,:Ing -,nvr .1o: lateral

C:40.Ro':Sr ET:320 OF T:? SUCTION C3ErFCIE-NT

XC C-:?
3.01704 0.40086

3.:4645 2.5'355
0.37359 32'5237

0.5294: 4.06714
035355 4.28162

3.98296 4.31644

...3RDWISE 3ISTR13UTUON 0F TI? SUCTION COEFFI:CIENT

X/ C:

.,.2447 3.00000
.;6: 3.00000

3.30303 3.00000

39389 0.30C00
3.97553 3.00000

I? SUC7ION C3OEFF:CIENT - 0.09445 (ONE SIDE ONLY)

.<C3RDNATI OF CENTROID OF TI? SUCTION - -3.37149

VCRTEX-BREAWKDOWN CHARACTERISTICS

..FOR SURFACE NUMBER 1

(FOR NONCANBERED WING)

CENRID TV' eAX SUC71oN k0RCS, Y8AR - 0.sut25

TOTAL SUCTION FORCE TO MAX. CS-C/ (CB-SIN (AL) -2)- 2.50683

LENGTH OF MAX. SUCTION CENTROED - 1.89097
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ALPHA FOR V0RTEX 3".AHDCWN AT T.E. - 35.47277 DIG.
{W;::'CU: CAMBER CORR::CTN, FOR SMMTRICAL LOADING;

CENTROID 0 MAX. SUCTION FORCE, YBAR - 0.20353

TOTAL SUCT:ON FORCE 70 MAX. CS'C, (CBS:N(ALP) -2)- 0.67376

L.E. LENGTH OF MAX. SUC7ICN CENTROID - 0.31793

ALPHA FOR VORTEX BREAKDOCWN AT T.E. - 6.79191 D:G.
_1 (WITHOUT CAMBER CORRCTION, FOR SYM-ETRICAL LOADING)

-FOR SURFACE NUMBER 2

(FOR NONC.M SRED WING)

VCRTEX-BREAKDOWN CHARACTER:ST:CS

FOR SURFACE NUMBER 1

iFOR NONCAmBERED WING)

L.S. LENGTH OF MAX. SUCTION CENTROID - 1.41069

ALPHA FOR VORTEX BRZAKDCWN AT T.-. - 26.19023 DIG.

(W:THCUT CAMBER CORRZCT:ON, FOR RIGHT WING IN SIDESLIP)

l.Z. LENGTH OF MAX. SUCTION CSNTROID - 0.29096

ALPHA FOR VORTSX BREAKDOWN AT T.E. - 6.16470 DIG.
(W:THOU: CAMBER _ORRECTbON, FOR RIGHT WING IN SIDESLIP)

-FCR SURFACE NU.MBER 2

(FOR NCNCAMBERED WING)

VORTEX-BRI ADCWNL CHARACTIR:STICS

1-1FOR SURFACE NUMBER "

FOR NONCAMBIRED WING)

L.Z. LENGTH OF MAX. SUCTION CENTROID - 2.43566

ALPHA FOR VORTIX BREAKDOWN AT T.S. - 41.57248 DEG.

(WITHOUT CAMBER CORREC7:cN, FOR LEFT WING IN SIDESLIP)

L.E. LENGTH OF MAX. SUCTION CZNTROID - 0.35290

ALPHA FOR VORTEX BREAKDOWN AT 7.Z. - 7.63848 DIG.
(WIHCUT CAM3ER CORRECT:ON, FOR LEFT WING IN SIDESLIP)

'FOR SURFACE NUMBER 2 "

(FOR NONCAMBERED WING;

'THE FOLLOWING ALPHAS FOR VORTEX BREAKDOWN AT T.E.HAVE BEEN CORRECTED FOR
CAMBER AND ADVERSE PRESSURE GRADIENT IN VORTEX LIFT AUGMENTATION, IF ANY'-

'FOR SURFACE NUMBER 1 .""

REVISED ALPFA BDTZ - 31.679 DIG.

(FOR SYM ETRICAL LOADING)

REVISED ALPqA BDTE - 22.397 DIG.
tFOR RIGHT WING :N SIDESLIP)

REVISED ALPHA BOTS - 37.779 DIG.
(FOR LEFT WING IN SIDESLIP)

REVISED ALPHA BDTE - 6.792 DIG.

(FOR SYM24ETRICAL LOADING)

REVISED ALPHA BTE - 6.165 DIG.

(FOR RIGHT WING IN SIDESLIP)

REV:SED ALPHA 0TE - 7.638 DEG.
(FOR LEFT WING IN SIDESLIP)

-FOR SURFACE NUMBER 2
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REVISED ALPH ADTE - 90.000 DEG.
(FOR SY=M.ETRiCAL LOADING)

REVISED ALH;, DTE - 90.000 DEG.

(FOR RIGHT WING IN SIDESLIP)

REV:SED ALPHA BDTE - 90.000 BEG.
(FOR .EFT WING IN SIDESLIP)

REVISED ALF,% BDTE - 90.000 DEG.
(FOR SY.0N2TRICAL LOADING)

REV:sID ALPHA 2DTE - 90.000 DEG.
(FOR R:GH: WING IN SIDESL:?)

REF7SzD ALPHA =DTE - 90.000 DEG.
(FOR LEFT WING IN SrDESLIP)

A GN CF ATTACK - 30.000 DEG.

CHCRDWISE DISTR:BUTION OF TI? SUCTION COEFFIC:ENT

xIc CT:?

0.01704 '."T078
0.14645 ..07083

0.37059 1.59859
0.62941 1.73269

3.B5355 1.32406
3.98296 1.83890

.:ORDWISE D:STR:BUTON OF TI? SUCTION COEFFCIENT

x/c cT:?

3.02447 3.30000
0.2061 0.00000

0.50000 O.C000
0.79389 0.00000
0.975S3 3.30000

:? SUCT:cN ZOIFF:C:ENT - 0.04024 (ONE SIDE ONLY)

HE X-CCORDINATE OF CENI'OID OF TIP SUCTION - -3.37149

-FOR SURFACE NUMBER i

REVISED ALPHA SDTE - 31.679 0EG.
(FOR SY2ETRICAL LOADING)

REVISED ALPHA BDTE - 22.397 DEG.
(FOR RIGHT WING IN SIDESLIP)

REVISED ALqA 3DTE - 37.779 DEG.
(FOR LEFT WING :N SIDESLIP)

REV:SZO ALPHA 3DTE - 6.792 DEC.

(FOR S..TRICAL LOADING)

REVISED ALPHA SDTE - 6.165 DEG.
(FOR RIGHT WING IN SIDESLIP)

REVISED ALMHA 3DTE - 7.638 DEG.
(FOR LIFT WING TN SIDESLIP)

'FOR SURFACE NUMBER 2 -

REVISED ALPHA BDTE - 90.000 DEG.
(FOR SY)M.ETRICAL LOADING)

REVISED ALPHA BDTE - 90.000 DEG.
(FOR RIGHT WING IN SIDESLIP)

REVISED ALPHA DTE - 90.000 DEC.

(FOR LEV. WING LN SIDEULL1')

REVISED ALPHA BDTE - 90.000 DEG.
(FOR SY METRICAL LOADING)

REVISED ALPHA BOTE - 90.000 DEG.
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El (rOR RZGHT WING :N SIDESL:9)

REVISED AL2??A 3DT 90.000 DEG.
{F L WING T-1 $;D$.:).S.?

if L0CXrECo, OF voRx _K oCv- AT X-CCORD:NA A - 5.07888
U

LCCTICN OF VORTEX 3R.AKDC'wN AT X-C0CRDINA7T - 13.24029

9RESSURE DISTazBUT:0ON AT A-P.A - 30.000 3EG.

~~WzTHOUT VCRTEX FLOW EFEC

XXXXXXXXXXXXXXXXXXXXXX XXXXXXXX

VORTEx xv C?

C.01704 0.12132 i.70092

2 3.14645 3.12:32 3.87426

3 0.37059 0.12132 0.59603

4 3.62941 0.12132 0.43808

5 0.85355 0.12132 0.42002

6 0.98296 0.12132 3.34895

7 0.01704 3.18555 2.21765

8 3.14645 .18555 0.83449

9 1.37059 3.18555 3.6 591
10 3.62941 0.18555 v.48332

11 0.85353 3.18555 0.39697

12 0.98296 0.18555 3.09084

-3 0.31704 3.28167 2.68018

14 3.14645 0.28167 0. 9724

15 0.37059 3.28167 v.69037

16 0.62941 C.28167 0.54063

17 0.85355 3.28167 ^.38039

i8 3.98296 3.28167 ,.:09i5

19 3.31704 0.39506 3.30288

20 ^.14645 3.39506 i.11305

21 0.37059 3.39506 ^.79143

22 3.62941 3.39506 .61647

23 0.85355 3.39506 3.38500

24 0.98296 0.39506 v.11561

25 0.31704 0.50845 -.03011

26 0.14645 3.50845 .43582

27 0.37059 0.50845 3.96738

28 0.62941 3.50845 0.1833

29 0.85355 0.50845 0.40053

30 0.98296 3.50845 3.11935

31 0.31704 0.60457 4.92376

32 0.14645 3.60457 129883

33 0.37059 3.60457 1.26156
34 -.62941 3.60457 3.78389

35 0.85355 0.60457 3.40148

36 0.98296 3.60457 3.11860

37 0.01704 0.66880 E.:0385

38 0.14645 0.66880 2.30919

39 0.37059 3.66880 1.36240

40 0.52941 0.66880 3.75412

41 0.85355 0.66880 0.38143

42 3.98296 ).66880 0.1271

43 0.01704 0.72083 8.39454

44 0.14645 0.72083 2.34811

45 0.37059 0.72083 1.30511

46 0.62941 0.72083 0.71823

47 0.85355 0.72083 0.35746

48 0.98296 3.72083 0.10579

49 0.01704 0.79799 8.63303

50 0.14645 0.79799 2.71973

51 0.37059 0.79799 1.35432

52 0.62941 3.79799 0.69034

53 0.35355 0.79799 0.32547

54 0.98296 0.79799 0.09676

55 0.01704 0.89337 8.92467

56 0.14645 0.89337 2.75372

57 0.37059 0.89337 1.22712

58 0.62941 0.89337 0.54114

59 0.85355 0.89337 0.24237

60 0.98296 0.89337 0.07208

61 0 01704 0.97053 8.20896 A-9 4



62 0.1.4645 0.97053 1.93189

63 0.37059 3.97053 3.54912
64 0.62941 0.97053 0.22999

65 3.5355 0.97053 0.11022
66 0.99 

" 6  
0.97053 0.03458

67 0.0:447 0.04184 O.OOcoo

73 0.2061-1 0.04134 0.3000

69 0.50000 0.34184 0.00000

70 0.79389 0.04184 0.O0000

76 0.97553 0.04284 0.00000

72 3.02447 0.1-286 0.30000

73 0.206'-1i 0.14286 0.00000

74 0.50000 0.14286 0.00000

Is 0.79389 0.14286 0.00000

76 0.97553 0.42386 3.00000

7 0.02447 0.24387 3.00000

78 O.Z30611 0.24387 0.00000

79 0.50000 0.24387 0.0000

8e 0.79389 0.2438 0.00000

86 0.97553 0.24387 3.00000

82 3.02447 0.33356 0.00000

33 0.20611 0.33356 0.00000

84 0.50000 0.33356 0.30000

a0 3.79389 0.43356 0.0000

96 0.97553 0.33356 0.00000

7 3.02447 0.46429 0.0000C

93 0.206-1 3.46429 0.00000

89 3.50000 0.46429 0.00000

90 0.79389 0.46429 0.00000

96 0.9753 0.46429 3.00000

92 0.02447 0.64286 0.00000

93 0.20611 0.64286 0.00000

94 3.50000 0.54286 0.00000

95 0.79389 0.64286 0.00000

96. 0.97553 0.64286 0.230000

97 3.32447 0.32143 0.00000

98 0.2061i 0.82143 0.00000

99 3.50000 3.82143 0.00000

105 0.79389 0.32243 0.00000
0 0.97553 0.82143 0.00000

.06 0.02447 0.95215 0.00000
i03 3.20611 0.95215 0.00000

104 3,50000 0.95215 0.00000

l05 0.79389 0.95215 0.00000

i06 0.97555 0.95215 0.00000

Y/S c:(RIGHT) cZ(L2FT) CU CT CDI CS*C CAV

0.12132 3.57800 0.37800 0.21212 0.08270 0.3518 1.70742 0.00000

0.183555 3.63970 0.63970 0.13688 0.11639 0.39393 2.27100 0.30000

0.28167 0."4688 0.74688 0.13475 0.18552 0.47041 3.23772 0.00000

0.39506 0.90043 0.90043 0.04168 0.28087 0.57922 4.10281 0.000C0

0.50845 1.11655 1.11655 -0.09554 0.41897 0.73318 4.84707 0.00000

0.60457 1.40806 1.40806 -0.26448 0.62293 0.94458 5.54460 0.00000

0.66880 1.76056 1.76056 -0.42030 0.93765 1.21461 6.64970 0.00000

0.72083 1.91116 1.911 16 -0.52146 ..00684 1.31618 3.20263 0.30000

0.79799 1.97306 1.97306 -0.6i529 1.04961 1.36095 2.84394 0.30000

0.89337 1.95807 1.95807 -0.68320 1.12512 1.36826 2.39228 0.30000

0.97053 1.47641 1.47641 -0.52672 0.98932 1.36148 1.62485 0.30030

THE FOLLOWING ARE THE TAIL CHARACTER:ST:CS

TAIL SURFACE 1 -

0.04184 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

0.14286 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

0.24387 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

0.33356 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

0.46429 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

0.64286 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

0.82143 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

0.95215 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

... THE 7OLLOWING ARS RESULTS WITHOUT VORTEX FLOW EFFct 3

TOTAL LIFT COEFFICIENT - 0.80509

TOTAL INDUCED DRAG COEFFICIENT - 0.52333
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THE INDUCED :)RAG ?A ER - 0.81511

TCTA. :-TCNING MOMENT COEFFICIENT - -0.0291S

yTING .IFT COE.F.C:TNT - 0.80509

- E WING :NDUC3D DRAG :CEF:C:EN: - 0.52833

THE WING -;G TCOEFCIEN - -0.02918

TA L SURFACE "

i THE T'r L L77: COEIC7NT - 0.00003 (BASED CN WING AREA)

TA DRAG CCEFFIC:ENT - 0.00000 (BASED ou WING ARLA)

THE TIL7 PICH:NG MCMENT COEFFIC:ENT BASED CN REFERENCE W WG AR.A

AND MEAN WING CHORD, AND REFERRED -0 y-AXIS 0.00000

ENOTE. THE INDUCED DRAG C:SUTATI0N :S FOR S..ETKICAL LOADTNG 0N1 .
)

"*FUSEI.AGE AERCDYNIAMIC C*hR:C:ER:STICS ARE GIVEN BELOW.'

PRESSURE DTSTRBUTICN AT THETA-LCCATIONS N EGRES DEFINED BELOW

1:ETA 1- 1.3 THETA 2- 33.8 THE':A 3- 56.3 TETA 4- 78.3 TETA 3-131.3
THETA 6-123.3 THETA 7-146.3 THETA 8-168.8 THETA

X/L THETA i THETA 2 THETA 3 THETA 4 THETA : THETA 6 THETA 7 THETA 8 T
-3.55593 3.28593 -3.3:755 -3.42655 -1.66420 -0.54256 -Z..516 3.30086 3.89743
-3.53680 -0.39347 -0.30055 -0.56342 -0.67270 -0.49201 -C.04885 3.46955 3.,1491
--2.49929 -3.:ii2 -0.34560 -0.64673 -0.30724 -0.68372 -0.29539 0.18047 3.50226
-0.44484 -0.31160 -).17719 -0.41306 -0.56426 -0.48740 -0.24893 -^.37322 3.08476
-0.37553 0.22253 0.:1371 0.30578 3.08019 3.20538 0.12602 3.14454 0.:0048
-0.29403 3.06474 3.32746 0.01500 0.36127 0.34424 3.4C31 0.37815 0.38949
-0.20348 3.18209 0.13933 3.11088 0.14390 ^.20761 0.24138 3.26725 ^.29457
-0.13734 0.04378 0.05449 3.07773 0.12552 0.26063 0.3202" 3.41725 3.42625
-0.30932 3.14042 0.07856 0.00736 -0.30251 0.10628 3.20583 0.27891 0.33253
3.08681 ^.10273 0.11493 0.14114 C.19058 0.26520 0.33195 0.36821 0.38150
0.17737 0.16150 0.08217 -0.04544 -0.18466 0.51890 0.2'308 0.27622 3.31497
0.25886 0.17249 0.18062 0.19508 0.20896 0.27770 0.29814 0.31447 0.32219
0.32817 0.21121 0.17207 0.13040 0.12037 0.13364 0.16741 0.22599 3.27371
0.38263 0.21485 0.20993 0.21019 0.22160 0.23478 3.24756 0.26550 3.28010
0.42014 0.3i559 0.02486 0.06054 0.13212 0.21750 0.30359 0.38844 0.44432
0.43926 0.37157 0.49941 0.90404 0.66670 -C.39290 -2.68308 --.36922 -6.26127

X0 - 0.7431163103616407

TOTAL PRESSURE LOADING AT EACH X-STATION, BASED CNLCCAL RADIUS

X/L ,RADIUS LOADING
3.00241 0.01156 0.90932
0.02153 0.10334 1.35079
0.05904 0.24169 0.97449
0.11349 0,39525 0.19699
0.18230 0,40000 3.07480
0.26430 0.40000 0.69371

0.35486 0.40000 0.23688
0.45099 0.40000 0.68420
0.54901 0.40000 0.38210
0.64514 0.40000 0.47483
3.-3570 0.40000 0.49391
3.81720 0.40000 0.25822

0.38651 0.40000 0.10153
0.94096 0.40000 0.10488

0.97847 0,40000 0.68681
0.99759 0.40000 0.34341

THE FUSELAGE ?OTENTIAL LIFT COEFF:C:ENT - 0.04452

THE FUSELAGE POTENTIAL MOMENT COEFF:CIENT - 0.00659

THE FUSELAGE SNOUCED OM;A CUFr!C.eNT - 0.02ubI
(NOTE. BASE DRAG IS NOT INCL:UDED)

HE FOLLOWING VALUES ARE OBTAINED BY IGNORING

HE AFT VISCOSITY-DOMINATED REGION. SEE DATCCM
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:=E FUSELAGE L:=- CEFF:C:ENT - .03554

-"r FUSELAGE MOXENT OEFCEN - 0.31201

TE FUS.AGE :IDUCED DRAG CCEFFXC:TNT - 0.31372

FrSE.AGE VORTEX LET -

CJF - 0.01232 CDVF - 0.00644 C.XVF - 0.00402

RESULTS FaCO FC EBDY

ALF 1 7.6834630455645 C'F.- 
7
.
72

65991158
7
8
7
608E-03ASE AREA-f 0.3022601964813288

.ASU3 RY CF FCREBCDY INFO .............

HE TOTAL FORCE AND MCMENT AT ANGIE OF A--ACK 17.683FCR BR:MC*- 1 ARE
OTA: N ,%9AL FORcE CEFFEc:ENT DUE TO VORTEX- 0.000008

CAL S:DE FOcRC COFF:C:ENT DUE TO VORTEX- -0.300150
OTA. ::FT O0Z-T DUTOVORTEX- 0.000008

TAL DAG FORCE =O ..F:CEENT DUE TO VORTEX- 0.000C03

OTA. YAWEG MOMENT CEFF:TET DUE TO VORTEX- -0.000132
OTA: ?::CXENG MOMENT COEFF:CENTT DUE TO VCRTEX- 0.000007

.............1. END 0- FCREBCDY ................

: .X, ::FCR, :z:. 31 .7 -5

(X, Y AND Z-COORDENATES)

:!' RE;GT-S:DE FOREBODY VORTEX L0CAT:OS
1.35974 2.55974 3.75974 4.95974 6.15974 7.35974 8.55974 9.75974

:0.95974 12.15974 :3.35974 14.55974 15.75974 :6.95974 18.15974

--.37887 -^.07S87 -0.07887 -0.37887 -3.37387 -0.37887 -0.37887 -1.07887

-3.0'887 -0.0-887 -0.07387 -0.07887 -0.07887 -0.07887 -0.07887
3.44703 3.44703 0.4473 0.44703 0.44703 0.44703 3.44703

3.44703 3.44703 0.44703 0.44703 0.44703 0.44703 0.44703
:- 7S.-DE FOREBCDY VORTEX LOCAT:ONS

1.35974 2.55974 3.75974 4.95974 6.15974 7.35974 3.55974 9.75974
:3.95974 :2.15974 13.35974 :4.55974 :5.75974 16.95974 18..5974
-0.14754 -0.14754 -0.:4754 -0.14754 -C.:4754 -0.:4754 -0..4754

3.14754 -^.14754 -0.14754 -0.14754 -0.14754 -0.14754 -0.14754

3.46235 0.46235 0.46235 0.46235 3.46235 0.46235 0.46235 0.46235
,.46235 3.46235 0.46235 0.46235 0.46235 0.46235 0.46235

X0 - 0.7996000000000000
X0 - 0.7982515993771843
XC - 1.7982515993771843
CXB FRCM L.S.- 0.09349 FUSELAGE CNB - -0.31891
CYS FROM L.S. - -0.26560 FUSELAGE CYB - -0.05538

XG - .7996000000000000

SUMARY OF RESULTS WITHOUT VORTEX FLCW EFFECT AT ALA - 30.000 DEG. M - 0.100

C1(LS) - 0.80509 CLF - 0.04014 CL - 0.84524

CD:{:S)- 3.52833 CDF - 0.01872 CDVIS - 0.01056 CD - 0.55761

CMLS) - -0.02918 CMF - 0.01201 CM - -0.01717

TH. FOWI NG PARAMETERS ARE USED IN THE METNOD OF SUCTION ANALOGY

CL? - 0.6662? CLVLE - 0.58139 CLVSE - 0.01650 CLVAUG - 0.08203

CDP - 3.35882 CDVLE - 0.33567 CDVSE - 0.00952 CDVAUG - 0.04736 CDDV? - 0.00000

CM? - -0.02918 CHVLE - 0.08437 CMVSE - -0.01056 CVAUG - -0.03224

CLDVP - 0.00000 CLDW - 0.00000 CLF - 0.03555 CL - 1.38174

CODDV - 0.00000 CDF - 0.01873 CDVIS - 0.01056 CD - 0.78066

CMDV? - 0.00000 CXDW - 0.00000 CMF = 0.01201 CM - 0.02440

CAX? - 0.00000 CAXV - 0.00000

THE FOLLOWING ROLL:NG AND YAWING MCMENTS ARE BASED ON
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A REFERENCE $?H:l OF 8. 1000 AD A .:FErRE:CE AREA OF 37.64000

PSAR - 0.0 000 BETA - 0.08000

*"STABI::Y D:VA::7ES cW:TH VORTEX ?LCW EFFECT-

"'STABILITY DMETVA:VES EVALjA7ED AT ALPHA 30.000 DEGREES
AND A. MACH NO.- 0.10, BASED ON BODY .XES (EN PER RADIA ]

CYB - -0.3209841 CLB - -0.4086256 CNB - 0.0745533f CY? - 0.5142157 C:,? - -0.7344 C - 1346044

CYR - 3.2324756 CLR - 0.2013152 CNR - -0.0806349

.STABIL::Y 3ERriA::VEssBASE, 0-1 STABILITY AXS

CYB - -0.3209841 C:B - -0.3165885 CN - 0.2589039

CY? - 0.5615615 C'? - -0.0447781 CN? - -0.1553063

CYR - -0.357780 CLR - 0.180633 CNR - -0.:071982

*STAB::TTY DER:VA-:7ES W TH EDGE VORTEX SE?ARAT:ON-

"**-sAB::::y EVAt:VEs EVALUATED A: ALPHA - 30.000 DEGREES

AND AT HACH NO.- 3.10, BASED ON BODY AXES (IN PER RADIAN)-

"*:NCIUD:MG 7-* EFFECT OF LZ AND SE VORTEX lIT'

CYB - -0.7093309 C.3 - -0.1982577 CNB - -0.3171837

CY? - 0.002C781 CL? - -0.2293917 CN? - -0.3004434

CYR - 0.1400049 CLR - 0.1586298 CNR - -0.0906391

***STABILZ:Y 3ER:VAT:VES BASED ON STABILITY AXES-"

CYB - -0.7093309 C1B - -0.1802881 CNB - 0.0842474

CYP - 0.3'!02: CL? - -0.1262068 CN? - 0.0200917

CYR - 0..202087 CLR - 0.791649 CNR - -0.1938240

"'"STAB£ltY DERIVA.TVES EVALUATED AT ALPHA - 30.000 DEGREES
AND AT MYACH NO.- 0.10, BASED ON BODY AXES (IN PER RADIAN)"'

*:NCLUDING THE EFFECT OF LZ VORTEX LIFT*

CYB - -0.7562752 CLB - -0.2503080 CNB - 0.0024115

CY? - 3.1082389 ClP - -0.1765910 CNP - -0.0446046

CYR - 0.1078683 CLR - 0.1522505 CNR - -0.0777804

STABILITY DEA:VATIVES BASED ON STABILITY AXES*"

CYB - -0.7562752 CLB - -0.2155673 ON8 - 0.1272424

CY? - 0.1476718 CL? - -0.1052763 CNP - -0.0287298

CYR - 0.0392973 CLR - 0.1681252 CNR - -0.1490950

THE FOL.OWlONG BENDING MCMENT COEFFICIENT ES BASED ONQ-S-(B/2),

WHERE S - 37.64000 AND 8/2 - 4.05000
(WITHOUT VORTEX FLOW EFFECT)

Y/S SIM(RIGHT) 8X(LEFT)
0.12132 0.15158 0.15158
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0.ia 554 0.274 .12741
0.28i6_1 3.09539 0.09539

0.39506 3.06389 0.06389

-.5084s 0.03927 0.03927
0.60457 0.02346 0.02346

0.66880 0..1549 0.31549
0.72083 0.01033 0.01033
0.79799 0.00471 0.0047i

- 0.39337 0.00102 0.00102
0.97053 0.00003 0.00003

THE SENDING MOMENT COEFF:CIENT BASED ON WING HALF SAN AND WING AREA
AT THE WINEG ROO: - 0.160568 (RIGHT), - 0.160568 (LEFT)

THE FOLLOWING ARE THE ?AIL CHARAC T.RISTICS BASED ON WING AREA,
WERE S - 37.64000 AND 9/2 - 1.40000

' :A:: SURFACE I

3.0414 0.00000 0.00000

0.14286 0.00000 0.30000

3.24387 0.00000 0.00000

0.33356 0.00000 0.00000

0.46429 0.00000 0.00000

0.642S6 0.00000 0.00000

0.82:43 0.00000 0.00000

0.95215 0.30000 0.00000

THE SENDING .ENT CO~f=:NT BASED ON WING HALF SAN AND WING AREA
AT THE TAZl ROOT - 0.000000 (RIGHT), - 0.000000 (LET)

THE VOLLOW:NG BENDING MCHENT COEFFICIENT IS BASED ONQOS-(B/2),
WHERE S - 37.64000 AND B/2 - 4.05000

(VOR VORTEX< FLOW)

%/S SM(RI3H) BX(LEFT)

0.12132 0.21473 0.21473

0.18555 3.13367 0.18367

0.28167 0.14120 0.14120

0.39506 0.09726 0.09726

0.50845 0.36068 0.36068
0.60457 0.03605 0.03605

0.66880 0.02370 0.02370

0.72083 0.01613 0.31613

0.79799 0.00764 0.00764
0.89337 0.00174 0.00174

0.97053 0.00006 0.00006

THE BENDING MOMENT COEF?:C:ENT BASED ON WING HALF SAN AND WING AREA

AT THE WING ROOT - 0.226087 'RIGHT), " 0.226087 tLEFT)

THE FOLLOWING ARE THE TAIL CFARACTERISTICS BASED ON WING AREA,
WHERE S - 37.64000 AND 3/2 - 1.40000

TAIL SURFACE I ...

0.04184 0.00000 0.00000
0.14286 0.00000 0.00OO
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{024327 0.000CC 0.00000
0.3356 0.00000 0.OcoO

C.;6429 0.30000 0.o0oc0
0.64286 0.00000 0.00000
0.822:3 0.00000 0.0000I0.952:5 0.000CC 0.00000

BENT.N 'C"r-!T C .7-.C:T\': BASED ON WINC HAL SPA21 A2ZD WING A:E
AT T'- AIL T'OT - .000000 (R10ht3, 0 .oo00000~ r

exi-tUIg i4rwi for lateral

c".c~rw:sZ lZo:.::cH OF ::? sUcTzzON cOz."c:ZHNT

X/C =T-P
3.03-704 0.21919
0.:4645 a.74641
3.37059 0.6a732
0.62941 0.66363
-34-5355 0.6242-
0.98296 3.62498

..:cPRW-sE- rs:1BUT-TON 07 ::?' suc-:cN CE:CENT

Xic =zP

3.206" ^30644
0.9-0000 -. 00764
3.19389 0.30889
0.97553 0.00903

:sucl::ON =E7T:c:%NT - 0.01758 (ONE SIDE ONLYe)

X-COCaI':::ATE- OF CENTROID CF '::? SUC-.:ON - -3.31073

C'4OPDW!.S7 DTS.R:UTIONl OF -I? SUCTl0N COEFFICIENT

X/c =~:?
0.01704 0.11324
%:4645 0.42279
3.37059 3.40955
0.62941 0.38867
0.85355 0.35176
0.98296 0.34660

C'..CRDWTSZ DZS:RrBUT:ON OF TZP SUCT:ION COEFFICIENT

x/c CT:?
0.0244" 0.00i59
0.20611 0.00644
0.50000 0.00764
0.79389 0.30889
0.97553 3.00903

:? SU-:VCEFC." 0.01014 (CNE SIDE ONLY)

HE X-C0ORDZNA-.I OF CTENTROID OF TIP SUCTIO-N - -3.31625

XXXXXXXXXCXXXXXXXXXXXXXXXX-XXX<OXXXXXXXXX

PRESSURE DISTRIBUTION AT ALM5A 3 0.000 DEC.

AT 1TERATION NUMBER -7

XXX XX.XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

THE rOLL:.OWING ARE RESULTS WITHOUT VORTEX BREAKDOWNa

VORTEX XV vVCP(LEFT) C?(RIGHT)
1 0.01254 0.12332 0.65222 1.55447
2 0.10908 0.1212 1.38482 2.73755
3 0.28306 0.12132 1.67828 1.98014
4 0.50000 0.12132 1.15530 1.42167

50.71694 0.12132 1.06928 1.18231
60.89092 0.i2132 0.74797 0.91224
70.98746 0.12132 0.33535 0.34838
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0 01254 3.:855 3.38841 3.28242

9 0.10908 0.18555 2.29328 1.44003

10 0.28306 0.18555 1.78913 2.60142

1i 3.500OG 0.18555 1.32272 2.31560

2 0.71694 0.18555 1.21593 1.61441

13 3.39092 3.18555 3.79154 1.13119

-4 0.98746 O.18555 0.43230 0.59155

15 .31:54 0.28167 3.69057 3.55626

16 0.10908 0.28167 2.94752 3.81021

17 0.28306 0.28167 2.44694 3.257i6

:8 0.50000 0.28167 1.70C32 2.56180

19 0.71694 0.
28
1
67  1.34030 1.99929

20 0.39092 0.28167 3.8!559 1.317'1

21 0.98746 0.28167 0.49710 0.87025

22 0.01254 0.39506 3.37411 3.33185

23 0.10908 0.39506 2.74823 3.29924

24 0.28306 0.39506 2.91310 3.38263

25 0.50000 0.39506 2.23847 3.01895

26 0.-1694 3.39506 1.62O96 2.41337

27 3.89092 0.39506 1.1904E :.84782

28 0.98746 3.39506 0.84065 1.40958

29 3.01254 C.50845 3.14801 3.27958

30 0.10908 0.50845 2.49561 2.97687

31 0.28306 3.50845 3.0,524 3.'161

32 0.50000 0.50845 2..347 2.97058

33 3. 694 3.50845 Q :104 2.52786

34 3.39092 0.50845 ..65 4 2.07387

35 0.98746 0.50845 1.33568 .17257

36 -.01254 0.60457 3.57927 3.75239

37 3.10908 1.60457 2.64548 3.46684

38 0.28306 3.60457 3.16288 2.17166

39 3.53000 3.60457 2.51017 2.73678

40 0.71694 0.50457 1.90057 2.30167

41 0.39092 0.60457 1.71102 1.93869

42 0.98-46 3.60457 ..64989 1.97779

43 0.11254 0.66880 3.88244 4.17364

44 o.10908 3.66880 2.83116 3.63465

45 0.28306 0.66880 2.)1607 2.85413

46 ).50000 0.66880 2.19471 2.18125

47 ..:1594 3.66880 1.74204 1.37393

48 3.89092 3.66880 :.32818 1.66452

49 3.90746 0.66880 1.56341 1.72026

50 0.1254 O.72083 3.34378 2.71683

51 3.10908 3.72083 2.49869 2.95268

52 0.28306 0.72083 2.21934 Z.29108

53 0.50000 0.72083 1.77894 -.86004

54 -.71694 0.72083 1.58320 1.53741

55 0.89092 3-72083 1.32185 1.36557

56 C8746 3.72083 1.39750 1.42754

57 0.-1254 0.79799 2.07691 2.54211

58 3.13908 3.79799 1.54690 2.18217
59 3.28306 0.79799 1.618

48  1.75299

60 0.50000 3.79799 1.43922 1.44992

61 0.71694 0.79799 1.29288 1.17610

62 3.89092 0.79799 1.09784 i.03196

63 0.98746 0.79799 1.15869 1.08607

64 0.31254 0.89337 1.83079 3.24289

65 0.10908 ).89337 1.03131 1.78892

66 3.28306 0.89337 0.98587 1.23025

67 3.50000 3.89337 0.7- 09 3.82021

68 0.1694 3.89337 0.66090 0.55336

69 0.89092 0.89337 0.55108 0.44886

70 0.)874f 0.89337 0.61093 0.47214

71 0.31254 0.97053 3.27515 4.64585

72 0.10908 0.97053 1.37132 1.92131

73 0.28306 0.97053 1.10493 1.25990

74 0.50000 0.97053 0.92254 0.97859

75 0.71694 0.97053 0.92151 0.84900

76 0.89092 0.97053 0.90027 0.79154

77 0.98746 0.97053 1.02310 0.86100

78 0.02447 0.04184 0.31525 0.01525

79 0.20611 0.04184 0.02160 0.02160

80 0.50000 0.04184 0.01565 0.01565

81 0.79389 0.04184 0.00407 0.00407

82 0.97553 0.04184 -0.00544 -0.00544

83 0.02447 0.14286 0.01037 0.01037

84 0.20611 C.14286 0.06734 0.06734

85 0.50000 0.14286 -0.00726 -0.00726

86 0.79389 0.14286 0.00221 0.00221

87 0.97553 0.14286 -0.00142 -J.00142 A-101.
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a8 0.32447 0.24387 0.13145 0.13145
39 0.20611 0.24387 0.04445 0.04445
90 0.50000 0.24387 -0.01680 -0.01680
91 0.79389 0.24387 -0.00082 -0.00082

92 0.97553 0.24387 -0.00033 -0.00033
93 0.02447 0.33356 0.0-4557 C.34557
94 0.20611 0.33356 0.01757 0.01757

95 0.50000 0.33356 0.00095 0.00095
96 0.79389 0.33356 -0.00744 -0.00744
97 0.97553 0.33356 -0.00188 -0.30158
98 0.02447 0.46429 0.01624 O.01624
99 0.20611 0.46429 0.00853 0.00853

l00 0.50000 0.46429 -0.00098 -0.00098
101 0.79389 0.46429 -0.00366 -0.00366
102 0.97553 0.46429 -0.30237 -0.00237
103 0.02447 0.64286 0.00007 3.00007

'04 0.20611 0.64286 0.00185 0.00185
:05 0.50000 0.64286 -0.00071 -0.00071
106 0.79389 0.64286 -0.00Th3 -0.O0153I107 0.97553 0.642d6 -0.00145 -0.00145
108 0.02447 0.82143 0.00894 0.00894
109 0.20611 0.82143 -0.00010 -0.00010
110 J.50000 0.82143 -0.00012 -0.00012

0.79389 0.92143 -0.00003 -0.00003
12 0.97553 0.82143 0.00005 0.00005
1M3 0.02447 0.95215 0.03008 0.03008
114 0.20611 0.95215 0.00241 0.00241
115 0.50000 0.95215 0.00132 0.00132
116 0.79389 0.95215 0.00152 0.00152
117 0.97553 0.95215 0.0013i 0.00181

Y/S C(RIGHT) CL(LEFT} ) C CDT
0.12132 1.36-14 1.01334 0.35780 0.01325 0.68825
0.-8555 1.85942 1.33028 0.41391 0.01579 0.92412
0.28167 2.24090 1.64542 0.25164 0.02004 1.12612
0.39506 2.44258 1.90076 -0.22913 0.02475 1.25905
0.50845 2.41543 2.02175 -0.48892 3.03032 1.28731
0.60457 2.41160 2.14689 -0.74989 0.03706 1.32376
0.66880 2.17146 2.02858 -0.33318 0.04555 1.22207
0.72083 1.76653 1.71173 -0.76846 0.06456 1.01773
0.79799 1.37393 1.28278 -0.64686 0.06593 0.78086
0.39337 0.93763 0.77043 -0.43944 0.06829 0.50750
0.97053 1.15826 1.02720 -0.62435 0.06399 3.64441

HE FOLLOWING ARE THE TAIL CARACTERIZSTICS

TAIL SURFACE I

0.04184 0.01073 0.01073 0.00000 0.00000 0.00000
0.14286 0.01409 0.01409 0.00000 0.00000 0.00000
0.24387 0.01605 0.01605 0.00000 0.00000 0.00000
0.33356 0.00616 0.00616 0.00000 0.00000 0.00000
0.46429 0.00197 0.00197 0.00000 0.00000 0.00000
0.64286 -0.00024 -0.00024 0.00000 0.00000 0.00000
0.32143 0.00069 0.00069 0.00000 0.00000 0.00000
0.95215 0.00391 0.00391 0.00000 0.00000 0.00000

TOTAL LIFT COEFFICIENT - 1.44403

TOTAL INDUCED DRAG COEFF:ClENT - 0.83828

TOTAL PITCHING MOMENT COEFFICIENT - -0.07027

THE WING LIFT COEFFICIENT - 1.44357

THE WING INDUCED DRAG COEFFICIENT - 0.83828

THE WING PITCHING MCMENT COEFFICIENT - -0.07027

** TAIL SURFACE 1 *1

THE TAIL LIFT COEFFICIENT - 0.00046 (BASED ON WING AREA)

THE TAIL INDUCED DRAG COEFFICIENT - 0.00000 (BASED CN WING AREA)

THE TAIL PITCHING MOMENT COEFFIC:ENT BASED ON REFERENCE WING AREA
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AN2D MEAN WING CHORD, AND EERRED :o -:s - .00C

(NOTE. THE -NDUCED DRAG CCMUTATICN :S FOR SY.AIETRICAL L,ADZNG CNLY)

* ".USEIAGZ AZRCDYNVA-'C CrAAC:sRST:Cs ARE GIV N sE:-

PRESSURE : S.RBU A-LCACS N DEGREES DEFINED BL
T'HETA !"1. HET 2:,33.3 HT 3- 56.3 -THETA 4- 78.3 THET --= 1.

:T-A 6-123.8 TNETA 7-146.3 THETA 8-168.8 :=ETz

X/L T-A. THE 2 IA 3 tNTA 4 NI, :NHEA6 :N1TA7 -AA T

-0.55593 3.1266 -0.27709 -0.67737 -0.79"!4 -0.49581 3.09197 0.67626 0.94836
-0.53680 -0.22294 -0.49107 -0.72864 -0.72806 -0.40903 0.12255 0.62496 0.35227
-0.49929 -0.25103 -0.54646 -0.82304 -0.87118 -0.61528 -o.:ss!8 0.28750 0.48547

-0.44484 -0.09049 -0.30794 -0.53377 -*.00230 -1.07920 -0.50815 -0.38051 -0.38577
-0.37S3 -0.39340 -0.58301 -1.06308 -3.55113 -2.30212 -0.31704 -0.03485 -0.09051
-0.29403 -0.73958 -0.90864 -1.37558 -5.96502 -4.27918 0.24C0O 0.34159 3.33085
-0.20348 -3.39465 -0.61301 -^.84609 -3.31151 -2.52475 -0.0298" 0.04849 0.C4063
-0.10734 -0.68258 -0.98329 -1.37332 -5.12557 -4.01486 0.01960 0.30322 0.36867
-0.00932 -0.30821 -0.36438 -0.36953 -1.90274 -1.26046 0.23897 0.24646 0.22363
0.08681 -0.40233 -0.59639 -0.79933 -3.92689 -3.21156 0.05309 0.25858 0.31830
0.17737 -0.10212 -0.13135 -0.24734 -3.17194 -1-58159 0.41155 0.32033 0.28676
0.25886 -0.15579 -0.21029 -0.25429 -2.24532 -1.72646 0.24269 0.33815 0.37581
0.32817 0.11759 0.16809 0.19434 0.21972 0.13538 0.14600 0.24288 0.28-85
0.38263 0.15043 0.18862 3.22392 0.23146 0.22503 0.23425 0.24582 0.24160
0.42014 -0.23049 -0.33001 0.08601 0.17639 0.26500 0.37219 3.45588 0.47233
0.43926 -1.29751 -0.40829 0.69095 0.31083 -0.81591 -3.98846 -7.57375 -1.34034

PRESSURE DISTRIBUTION AT :NHEA-LCCA::ONS IN DEGREES DEFINED BELOW

TAETA 9-348.- :EA0-326.3 ':EtA=A-303.8 :NE7A2-281.3 TH.I-258.8
THZEA14-236.3 THETAI5-213.3 NEAI6-191.3 TNE:A

X/ TUEA 9 -EA1O NEAI1 TNETA!2 :NE:AI3 TNETA14 TWETA!5 TNE:A16

-0.55593 0.27264 0.06260 -0.36442 -0.72472 -0.75883 -0.39041 0.22064 0.76291
-3.53680 -0.12540 -0.26712 -0.54396 -0.74515 -0.68414 -0.31587 0.22564 0.69160
-0.49929 -3.14292 -0.29622 -0.60779 -0.85960 -3.861C8 -0.96618 -0.08405 0.33619
-0.44484 -0.02857 -0.16057 -0.44046 -0.94387 -1.21671 -^.72589 -0.57866 -0.46607
-0.37553 -0.40232 -0,60015 -1.06462 -3.66410 -2.24399 3.34843 -0.02598 -0.39069
-0.29403 -0.71126 -0.32357 -1.29318 -i.30256 -4.56273 0.27779 0.34284 0.32474
-0.20348 -0.34122 -0.51306 -0.85712 -3.94700 -3.0671 -0.01847 0.08212 0.05805
-0.10734 -0.57068 -0.76938 -1.36151 -6.05472 -4.97887 -0.34191 0.36373 3.40439
-0.00932 -0.25666 -0.28480 -0.38266 -2.53685 -1.84409 3.23694 0.21494 0.20486
0.08681 -0.29382 -0.41878 -0.82782 -4.84349 -4.18599 -0.32986 0.30921 0.35440
0.17737 -0.06555 -0.09741 -0.27992 -4.01480 -2.36797 0.40618 0.26801 0.25339
3.25886 -0.13468 -0.18677 -0.36181 -3.03644 -2.47919 0.20480 0.37944 0.40040
0.32817 0.08070 0.07742 0.10905 0.16402 0.19067 0.1512i 0.19022 0.25115
3.38263 0.10170 0.C9322 0.10962 0,13820 0.16697 0.18436 0.20104 0.22218
0.42014 -0.21024 -0.19487 -0.13011 -0.03206 0.07426 3.18044 0.30058 0.41057
0.43926 -1.18307 -0.16631 0.84084 0.69115 -i.25615 -4.63122 -8.14244 -10.26743

XXR, XST.RAK- 5.690000000000000 5.690000000000000
X0,XO0- 0.4741666666666667 0.7431163103616407
X0 - 0.4741666666666667

TOTAL PRESSURE LOADING AT EACH X-STATION, BASED ONLOCAi. RADIUS

X/L RADIUS LOADING

0.00241 0.01156 0.97455
0.32153 0.10334 ..41006

3.05904 0.24169 0.96589
0.11349 0.39525 -0.49805
3.18280 0.40000 1.27868

0.26430 0.40000 2.55815
0.35486 0.40000 1.22051

0.45099 0.40000 2.32980
0.54901 0.40000 1.11538
0.54514 0.40000 1.50933

0.73570 0.40000 1.08086
0.81720 0.40000 1.08927
0.88651 0.40000 0.18517
0.94096 0.40000 0.15567

0.97847 0.40000 0.93684
0.99759 0.40000 0.46842

SECTIONAL SIDE FORCE LOADING

X/L RADIUS LOADING
0.00241 0.01156 -0.14811
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...4LD 0.:0334 -0.22142

0.05904 O.z4i69 -0..7876

0.i-349 0.39525 -0.06504

0.18280 1.40000 -0.00274

0.26430 0.40000 -0.i7959
0.35486 0.40000 -0.41898

0.45099 0.40000 -0.67420

0.5490. 0.4030 -U.46102
0.64514 0.40000 -0.70385

0.73570 0.4000C -0.64367
0.31721 0.40000 -0.62446

0.88651 0.40000 -0.0629.

0.94096 C.40000 -0.1'4770

0.97847 0.40000 -0.36762
0.99759 0.40000 -0.13381

THE FUSELAGE ?OTE.JTEAL -?T COEFFICIENT - 0.13088

THE USELAGE ?OTET:AL MOMENT CO ZF:C:ENT = 0.02161

Vir . USE.AGE INDUCED DRAG C3E IC,.N- - 0.06529

(NOTE. BASE DRAG ES NOT :NCUDED)

0 L'.CWING VALUES ARE OBTAENED BY TGIORENG

.lFT V:SccS:Y-DOGNEATED REGION. SEE CATC M

THE FUSELAGE !IT': COZ":C..NT - 0.06824

THE FUSELAGE M .. , COEF:C:ENT - 0.03771

THE USE:AGE NDUCZD CRAG COEFFC:7NT - 0.03650

,SELAGE VORTEX .IFT

CLVF - O.0C039 CDV? - 0.30020 C.VF - 0.00004

CNB FRCM L.S.- 0.03425 FUSE.AGE CNB - -0.05678

C Mh ?RCM L.S. - -0.73381 FUSELAGE CYB - -0.i8514

SUM..ARY O? RESULTS AT ALFA - 30.000 oEU. N - 0.100

CL(LS) - 1.44403 C.! - 0.07735 CL - 1.52138

CD:(LS)- 0.83828 CDF - 0.33650 CDVIS - 0.31056 CD - 0.88534

*M(S) - -0.07027 CM? - 0.03771 CM - -0.03256

. E FOLLOWING ROLLING AND YAWING MOMENTS ARE BASED ON

A REFERENCE S?AN OF 3.1-0000 AND A REFERENCE AREA OF 37.64000

?BAR - 0.02000 BETA - 0.08000

SUw0..ARY C? STABILITY DERIVATIVES

*--STABE.:TY DERIVATIVES EVALUATED AT ALPFA - 30.000 DEGREES

AND AT MACH NO.- 0.10, BASED ON BODY AXES (IN ?ER RADIAN)'**

CY3 - -0.9189457 CLB - -0.410331 CziB - -0.0225332

-'-A3I!:TY DERIVATIVES BASED ON STABILITY AXES-

CYB - -0.9139457 CB - -0.3664522 CNB - 0.2855522

THE FOLLWV3NG BENDING MOMENT COEFFICENT ZS BASED ONQ'SC(B/2),

WHERE S - 37.64000 AND 3/2 - 4.05000

Y/S Bm(RIGHT) BM.(LEFT)
0.12132 0.27190 0.21661

0.118555 0.19835 0.16120
0.28167 0.11476 0.09646

0.39306 0.05213 0.04623

0.50S45 0.02078 0.01891

0.60457 0.00825 0.0076i
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0.66880 0.00440 0.00405
0.72083 0.00255 0.00232
0.79799 0.00097 0.00087
0.39337 0.00022 0.00020
0.97053 0.00000 0.00000

TH BENDING NENT COEFFICIENT BASED ON WING HALF SPAN AND WING AREA
AT THE WING ROOT - 0.300842 (RIGHT), - 0.238385 (LEFT)

THE FOLLOWING ARE THE TAIL CHARACTERISTICS BASED ON WING AREA,
WHERE S - 37.64000 AND B/2 - 1.40000

TA:: SURFACE 1 -

0.041-4 0.00005 0.00005
0.14286 0.00002 0.00002
0.24387 0.00001 0.00001
0.33356 0.00000 0.00000
0.46429 0.00000 0.00000
0.64286 0.00000 0.00000
0.82143 0.00000 0.00000
0.95215 0.00000 0.00000

THE BENDING MOMENT COEFFICIENT BASED ON WING HALF SPAN AND WING AREA
AT THE TAI. RCOT " 0.000064 (RIGHT), - 0.000064 (LEFT)

CHORDWISE ZISTRIBUT:ON OF TIP SUCTION COEFFIC:NT

X/C CTT?
0.01704 0.22146
0.14645 0.77411
0.37059 0.69371
0.52941 0.66916
0.85355 0.62891
0.98296 0.62941

CHORDWISE DISTRIBUTION OF TIP SUCT:ON COEFFICIENT

X/C CT:?

0.02447 0.00255
0.20611 0.01052

0.50000 0.01269
0.79389 0.01474
-.97553 0.31498

:? SUCT:ON COEFF:C:ENT - 0.01782 (ONE SIDE ONLY)

HE :-COORDINATE OF CENTROID OF TIP SUCTION - -3.31416

CHORDWISE DISTRIBUTION OF TIP SUCTION COEFFICIENT

X/C :Ti?
3.31704 0.11469
0.14645 0.42801
0.37059 0.41413
0.62941 0.39245

0.!5355 0.35477
0.98296 0.34942

CHOROWISE DISTRIBUTION OF TIP SUCTION COEFFICIENT

X/C CT:?
0.02447 0.00255
0.20611 0.01052
0.50000 0.01269

0.79389 0.01474

0.97553 0.01498

I? SUCTION COEFFICIENT - 0.01034 (ONE SIDE ONLY)
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HE X-CCcORDNATE Or CZNTROD OF TI? $UCTCN - -3.3221S

XXXXXXXXXxxxXXXXXXXXXXXxxxxxxxxxxxxxxxxx

PRESSURE DISTRtBUTON AT ALPHA - 30.000 DEG.

AT ITEZ.A:: IILBER - 8

XXXXXXXXXXXXXXXXxxXXXxxxxxxxxxxxxxxxxxxxxJ THE FOLLCWING ARE RESULTS WITH VORTEX BRE.AKRI

VcRTX XV Y! CP(LEFT) C2(RIGHT)
1 0.01254 0.12132 0.71252 1.67289
2 0.:0908 0.22132 1.39413 :.76736
3 0.28306 0.12132 1.67075 1.94486
4 0.50000 0.12132 1.14328 1.34678

5 0.71694 0.12132 1.06368 1.09306

6 0.89092 3.12132 0.73371 3.82974

7 0.98746 0.12132 0.31930 ^.26951

8 0.31254 0.18555 3.52368 3.33374
9 0.i0908 0.18555 2.34983 3.40952
i O 0.28306 0.i8555 1.76791 2.48234

-i 0.50000 o.18555 1.28412 1.79952

12 0.71694 0.18555 1.20216 1.40581
13 3.89092 3.18555 0.76898 0.97347

14 3.98746 0.8555 0.41849 0.46836

15 0.01254 3.28167 3.75465 3.45270
16 0.10908 0.28167 2.95324 3.62584

17 0.28306 0.28157 2.36516 2.84014

18 0.50000 0.28167 1.62116 2.13051

19 0.71694 0.28167 1.30908 1.69884
20 0.89092 3.28167 0.31691 1.08154

21 0.98746 0.28167 0.47500 0.69931

22 0.31254 0.39506 3.30181 2.90755

23 o.:0908 0.39506 2.65443 2.88820

24 3.28306 0.39506 2.74915 2.79580

25 3.50000 3.39506 2.11097 2.46545

26 3.71694 3.39506 1.56562 1.97917

27 0.89092 0.39506 1.13401 1.45879

28 0.98746 3.39506 3.79890 1.38283

29 0.01254 3.50845 2.96336 2.62083

30 0.10908 0.50845 2.30431 2.42233

31 0.28306 0.50845 2.78099 2.43887

32 3.50000 0.50845 2.24127 2.37406

33 0.71694 0.50845 1.72298 2.04680

34 0.89092 0.50845 1.49284 1.60484

35 0.98746 0.50845 1.26167 1.40765
36 0.31254 3.60457 3.26305 2.19486

37 0.10908 0.60457 2.36613 2.66208

38 ).28306 3.60457 2.98636 2.43555
39 0.50000 0.60457 2.31040 2.19676

40 0.71694 0.60457 1.78288 1.85856

41 0.89092 0.60457 1.62398 1.48883

42 0.98746 0.60457 1.55930 1.48796

43 0.31254 0.66880 3.49407 3.07934

44 0.0908 0.66880 2.54127 2.85021

45 0.29306 0.66880 2.67750 2.24415
46 0.50000 0.66880 2.02729 1.78721

47 0.71694 0.66880 1.62811 1.52322

48 0.89092 0.66880 1.44737 1.26640

49 3.98746 0.66880 1.47381 1.30092
50 3.01254 0.72083 3.21204 2.32:11

51 0.10908 3.72083 2.36203 2.88165

52 0.28306 0.72083 2.05266 2.07839
53 3.50000 0.72083 1.67935 1.64307

54 0.71694 0.72083 1.48821 1.22877

55 0.89092 0.72083 1.24709 1.06032

56 0.98746 0.72083 1.31147 1.06960

57 0.01254 0.79799 1.94052 2.43033

58 0.10908 0.79799 1.43249 2.18570

59 0.28306 0.79799 1.52550 1.62469

60 0.50000 0.79799 1.36031 1.31751

61 0.71694 0.79799 1.21358 0.95745

62 0.69092 0.79799 1.02754 U.UI093

63 0.98746 0.79799 1.08492 0.82142

64 0.01254 0.89337 1.74878 2.99728

65 0.10908 0.89337 0.95913 1.74739

66 0.28306 0.89337 0.94782 1.17783

67 0.50000 0.89337 0.74115 0.74333
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68 3.-1694 0.99337 0.61251 0.46491

69 0.39092 0.89337 0.51293 0.35011

70 0.98746 0.39337 0.56831 0.36630

71 0.01254 0.97053 3.06905 4.32074
72 0.10908 0.97053 1.15444 1.87455
73 0.29306 0.97053 0.88448 1.24430
74 3.50000 0.97053 0.70842 3.95842
75 0.71694 0.97053 0.70108 0.82036
76 0.99092 0.97053 0.69154 0.75090
77 0.98746 0.97053 0.79830 0.31244
78 0.02447 0.04184 -0.02239 -0.32239
79 0.20611 0.04184 0.00065 0.00065

80 3.50000 0.04184 0.30794 0.00794
81 0.79389 0.04134 0.00374 0.00374
82 0.97553 0.04184 -0.00455 -0.30455
83 0.02447 0.14286 -0.01660 -0.01660
84 0.20611 0.14286 0.03294 0.03294

85 0.50000 0.14286 -0.00636 -0.00636
86 0.79389 0.14286 0.00191 0.00191

87 0.97553 0.14286 -0.00092 -0.00092
88 0.02447 0.24387 0.02074 3.02074
39 0.2061 0.24387 0.31748 0.01748
90 3.50000 0.24387 -0.01448 -0.01448

91 0.79389 0.24387 -0.00014 -0.00014
92 0.97553 0.24387 -0.00004 -0.00004
93 0.02447 0.33356 0.00564 0.00564
94 0.2061 0.33356 0.00915 0.-0915

95 0.50000 0.33356 0.00029 3.00029
96 0.79389 0.33356 -0.00598 -0.00598

97 0.97553 0.33356 -0.30108 -3.0008

98 0.02447 0.46429 -0.00136 -3.00136

99 0.20611 0.46429 0.30323 3.00323
100 3.50000 3.46429 -0.30i16 -,.^0116

:01 0.79389 0.46429 -0.00255 -3.00255
102 0.97553 0.46429 -1.00140 -X.00140
:03 3.32447 0.64286 0.00493 3.30493
104 3.20611 3.64286 0.00019 .00019
105 3.50000 0.64286 -0.00060 -^.00060

:06 0.79389 3.64286 -0.00073 -0.00073
107 0.97553 3.64286 -0.00057 -3.30057
138 0.02447 0.32143 0.02799 3.02799
109 0.20611 0.32143 0.30087 3.00087
110 0.50000 0.82143 0.00048 ).00048

i11 0.79389 0.82143 0.00062 1.-0062
112 0.97553 0.82143 0.00075 3.30075

-13 0.02447 0.95215 0.05397 '.35397

114 0.20611 0.95215 0.00533 ^.00533
1:5 350000 0.95215 0.00248 3.00248
116 0.79389 0.95215 0.00222 3.00222

117 3.97553 3.95215 0.00248 '.30248

Y/S C(RI!GHT) 0L(L2FT) CI CT CD

0.12132 1.31998 i.01002 0.36541 0.01325 ^.67541
0.18555 1.73387 1.32585 0.42203 0.01579 3.38660
0.28167 1.96871 1.60812 0.25423 0.02004 1.03678
0.39506 2.02682 1.81445 -0.10181 0.02475 i.::411
0.50845 1.92408 1.98212 -0.41736 0.03032 1.10516

0.60457 1.38545 1.97706 -0.63915 0.03706 1.12284
0.66880 1.71794 1.86874 -0.71342 0.04555 1.04501

0.72083 !.55490 1.61153 -0.69199 0.06456 ).92771

0.79799 1.24482 1.20582 -0.59082 0.06593 3.72137

0.39337 0.86583 0.72994 -0.40751 0.06829 0.47509
0.97053 1.11985 0.83819 -0.55544 0.06399 0.57876

THE FOLLOW:NG ARE ,Hr TAIL cHARACTEqST:=S

TAIL SURFACE I ..

0.04184 0.00086 0.00086 0.00000 0.00000 0.00000

0.14286 0.00447 0.00447 0.00000 0.00000 0.00000
0.24387 0.00162 0.00162 0.00000 0.00000 0.00000

0.33356 0.00116 0.00116 0.00000 0.00000 0.00000
0.46429 -u.0OU040 -U.3U04U 0.00000 0.00000 0.00000

0.64286 0.00008 0.00008 0.00000 0.00000 0.00000

0.82143 0.00287 0.00287 0.00000 0.00000 0.00000

0.95215 0.00708 0.00708 0.00000 0.00000 0.00000

THE TOLLCWING ARE RESULTS WITH VORTEX BREAKDOWN
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TOTAL LEFT COEFF:CIENT - :.30536

TOTAL INDUCED DRAG COEFFIC:ENT . 0.75842

....L !T-CHENG MOMENT COEFF:C:ENT - -3.04231

THE WING LFT C....CNT - i.30525

THE WING INDUCED DRAG COEFFICIENT - 0.75842

THE WING ?-TC" .- NG MOMENT COEFICIENT - -0.0423

TAIL SURFACE 1

THE TAIL 1T C :CNT - 0.00012 (BASED ON WING AREA)

THE TAIL INDUCED DRAG CCEFFIC:VNT - 0.00000 (BASED ON WING AREA)

7 L NG MOMENT COEFFICIENT BASED ON REFERENCE WIG AREA

AND MEAN WING CHORD, AND REFERRED TO THE Y-AXIS - 0.00000

(NOTE. THE :NDUCED DRAG COMPUTATION :s FOR SYMETRICAL LOADING ONLY)

FJSELAGE AERCDYNAMIC C.ARACTERIST:CS ARE GIVEN BELOW"-'

PRESSURE DISTRIBUT:ON AT THETA-LOCAT:ONS :N DEGREES DEFINED BELOW

A- 11.3 THETA 2- 33.9 THETA 3- 56.3 THETA 4- 78.9 THETA 5-I1C.3
..ETA 6-123.3 A -- .3 THETA 8-168.9 THETA

X/L THETA i THETA 2 THETA 3 THETA 4 THETA 5 TETA 6 :ETA 7 THETA 8 THETA

-0.55593 3.12571 -3.28500 -0.i9262 -0.91160 -0.51596 0.)7789 0.67081 0.94941
-3.33680 -0.22809 -0.49970 -3.74241 -0.74512 -0.42481 0..1261 0.62270 0.85566
-0.49929 -0.25296 -0.55231 -0.33450 -0.98609 -0.62878 -0.16234 0.28883 0.49316
-0.44484 -0.08649 -0.30656 -0.58721 -1.01738 -1.09548 -^.0814 -0.37519 -0.37797
-0.37553 -0.38629 -0.57919 -1.06987 -3.64795 -2.35546 3.31165 -0.30424 -3.06090
-3.29403 -0.70478 -0.35924 -1.32279 -6.12766 -4.43802 0.9459 3.39949 0.38460
-0.20348 -0.30934 -0.48586 -0.70306 -3.26938 -2.55015 0..4552 0.12135 3.10510
-0.:0734 -0.58253 -0.81417 -1.20211 -5.19889 -4.25664 3.32071 0.33211 0.40311
-0.00932 -0.24252 -0.26583 -0.26972 -1.34481 -1.33848 0.27917 3.28227 0.23756
3.08681 -0.33743 -0.47764 -0.68363 -3.98762 -3.48233 -0.31753 3.21320 3.28493

-.17737 -0.07509 -0.10547 -0.22765 -3.18070 -1.74704 0.-9161 0.30390 0.24975
0.25886 -0.13878 -0.18467 -0.25072 -2.43521 -2.02559 0.16073 3.27505 0.32284
0.32817 0.11083 3.15524 0.17871 0.21101 0.14728 C.15489 3.22639 0.24511
0.38263 0.13021 3.16286 0.19434 3.20798 0.20867 0.1383 0.21601 0.20584
0.42014 -0.16488 -0.06061 0.06530 0.17584 0.27966 0.38311 0.45198 0.45469
-.43926 -1.44588 -3.49823 0.67863 3.93790 -0.33742 -4.15044 -7.90997 -10.30251

PRESSURE D:STRIBUT:CN AT THETA-LOCATIONS IN DEGREES DEF:NED BELOW

THETA 9-348.8 THETA1O-326.3 THETAI:-303.8 THETA12-281.3 THETA13-258.3
...TA14-236.3 THETAIS-213.3 THETA16-191.3 THETA

XiL THETA 9 THETA!0 THETAll THETAI2 THETA13 THETA!4 THETAIS THETA16 THETA

-0.55593 0.26938 3.05418 -0.37951 -0.74370 -0.77628 -0.40141 0.2i759 0.76486
-0.53680 -O.1308! -0.27594 -0.55674 -0.75949 -0.69607 -0.32206 0.22594 3.69587
-0.49929 -0.14506 -3.30235 -3.61880 -0.87274 -0.87156 -0.56550 -0.08002 0.34490
-0.44484 -0.02469 -0.15898 -0.44237 -0.95549 -1.22926 -0.72379 -0.57256 -0.45815
-0.37553 -0.39467 -0.59610 -..37494 -3.77984 -2.31366 036988 -0.30056 -0.06315

-0.29403 -0.68378 -0.79849 -1.28488 -6.53704 -4.'4853 0.32142 0.39017 0.37394

-0.20348 -0.28513 -0.46137 -0.30641 -3.99922 -3.09057 0.05035 3.14619 0.11954
-0.10734 -0.53313 -0.75337 -1.36064 -6.25748 -5.12033 0.J2052 0.42535 0.45108
-0.00932 -0.23113 -0.26889 -0.36005 -2.56116 -1.82229 0.26777 0.22047 0.20733
0.08681 -0.28832 -0.43468 -0.35212 -5.02327 -4.28666 0.01137 0.33172 0.34717

0.17737 -0.05681 -0.08629 -0.26602 -4.09054 -2.41734 0.40070 0.22863 0.20566
0.25886 -0.13059 -0.19067 -0.38190 -3.20546 -2.62976 0.19586 0.36547 0.36700
0.32817 0.07479 0.07011 0.09960 0.14522 0.17707 0.12733 0.15037 0.20421
0.38263 0.08642 0.07630 0.08937 0.11773 0.14956 0.16629 0.17567 0.19874
0.42014 -0.24059 -0.22520 -0.15579 -0.05036 0.06240 0.16868 0.28267 0.38849
0.43926 -1.32985 -0.25225 0.82822 0.70043 -1.31529 -4.83860 -8.51670 -10.74440

XXR,XSTRAK- .S90000000000o .b9UU00UUUUUUU
XO,XOO- 0.4741666666666667 0.7431163103616407
X0 - 0.4741666666666667

TOTAL PRESSURE LOADING AT EACH X-STATION, BASED ONLOCAL RADIUS
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XIL RADIUS LOAD:NG
0.00241 0.01156 0.98141
0.02153 0.:0334 1.42364

0.05904 0.24169 0.98195
0.11349 0.39525 -0.49105

0.18280 0.40000 1.33188
0.26430 0.40000 2.69586

0.35486 0.40000 i.18708
37 .15099 0.40000 2.24527

0.54901 0.40000 1.04465

0.64514 0.40000 1.38914

0.73570 0.40000 0.98129

0.31720 0.40000 0.99245

.8651 0.40000 0.14941
0.94096 0.40000 0.14186

0.97847 0.40000 0.97083
0.99759 0.40000 0.48542

SEZTEONAl SIDE FORCE LOADING

X/i RADIUS LOADING
3.00241 0.01156 -0.14520

0.32153 0. 0334 -0.21712

0.35904 0.24169 -0.17514
3.11349 0.39525 -0.06100

0.82b0 0.40000 -0.02297

0.26430 0.40000 -0.24412

3.35486 0.40000 -0.50769
0.45099 0.40000 -0.75113

3.54901 0.40000 -0.51106
0.64514 0.40000 -0.71049

0.'3570 0.40000 -0.63237

3.5i720 0.40000 -0.33829

0.38651 3.40000 -0.0895

0.94096 0.40000 -0.13967

..97847 0.40000 -0.39673
0.99759 0.40000 -0.19836

.NE FUSELAGE ?OTENT:AL ::FT COEFFICrENT - 0.12659

'4E FUSZEAGE ?OTENTAL MOMENT COEFFICIENT - 0.02319

.TE FUSELAGE :NDUCED DRAG CEFF:CIENT - 0.06276

NOTE. BASE DRAG .S NOT ENCLUDED)

E FOLLOWING ALUS ARE OBTAINED BY IGNORING
AFI VISCOSITY-OOMINATED REGION. SEE DATCOM

:HE FUSE..GE 1:77 CO:!C:ENT - 0.06814

:4E FUSELAGE MOMENT COEFFICIENT - 0.03811

TFE FUSELAGE :NDUCED DRAG COEFFICIENT - 0.03642

FUSELAGE VORTEX LIFT -

C.VF - 0.00039 CDVF - 0.00020 CMVF - 0.00004

::B FTRCM L.S.- -0.01195 FUSELAGE CNB - -0.06710
CYB FRCM L.S. - -0.23481 FUSELAGE CYB - -0.21796

SU ARY OF RESULTS AT ALPHA - 30.000 DEG. M - 0.100

:'-LS) - 1.30536 CLF - 0.07722 CL - 1.38258

CD LS)- 0.75842 COF - 0.03642 CODVIS - 0.01056 CD - 0.80540

=M(13 - -0.04231 CMF - 0.03811 CM - -0.00420

TME FOLLOWING ROLLING AND YAWING MOMENTS ARE BASED ON

k REFERENCE SPAN OF 8.10000 AND A REFERENCE AREA OF 37.64000

?BAR - 0.01i00 BETA - 0.08000

SUM..RY OF STABILITY DERIVATIVES
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... STABILITY DEREVAT.-VES EVALUATED AT ALHA - 30.000 DEGREES

AND AT MACH NO.- 0.10, BASED ON BODY AXES (ZN PER RADIAN)'..

CYB - -0.4527724 CL3 - -0.1661582 CNB - -0.0790516

-STABI:TY DERIVATIVES BASED ON STABILITY AXES...

CYB - -0.4527724 CL3 - -0.1834230 CNB - 0.0146184

THE FOLLOWING BENDING MCMENT COEFF:C:ENT IS BASED ON'S'(B/2),
WHERE S - 37.64000 AND 3/2 - 4.05000

Y/S BM(RiGHT) SM(LEFT)
0.12132 0.22724 0.20475

0.18555 0.16416 0.15150
0.28167 0.09411 0.09004

0.39506 0.04334 0.04283
0.50845 0.31755 0.01745

0.60457 0.00729 0.00701
0.66880 0.30401 0.00371
0.72083 0.30235 0.00211

0.79799 0.00091 0.00076

0.39337 0.00021 0.00017
0.97053 3.00000 0.00000

THE BENDING MOMENT C -EFF:C:.NT BASED ON WING HALF SPAN AND WING AREA

AT THE WING ROOT - 0.252362 (RIGHT), - 0.225724 (LEFT)

THE FOLLOWING ARE THE TA:I CHARACTERISTICS BASED ON WING AREA,
WERE S - 37.64000 AND B/2 - 1.40000

TAI SURFACE 1

0.041S4 0.00002 0.00002
0.14296 3.00001 0.0000i

3.24387 0.0000i 0.0000i
0.33356 3.30001 0.00001

0.46429 0.00001 0.00001

3.64286 0.00000 0.00000

0.82143 3.30000 0.00000
0.95115 0.30000 0.00000

THE BENDING MOMENT COEFF:::ENT BASED ON WING HALF SPAN AND WING AREA
AT THE TAIL ROOT - 0.000022 (RIGHT), - 0.000022 (LEFT)

I
I
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APPENDIX B

PLOTTING PROGRAM USING DI3000 - XPM

SAMVPLE PLOTTING IN'PUT AN, D OUTPUT FOR F-l6XL CONFIGURAkTION

SAM\/PLE PLOTTI-NG INPUT A-ND OUTPUT FOR F5 CONFIGURAkTIO-N
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File: forpiotali52.test Primed Tue Jul25 10:17:28 1989 Login: LAN Page: 1

i c 3 -D GRA.PHICS PROGRAM FOR NAPDA, VORSTAB CODES
2 C

4 c
5 c -'RITTEN BY : R. K. TR-ATHI c

6 C V:GYAN RES=-ELRCH ASSOCTATES INC. c
7 C 30 RESEARCH DR. c
8 C R'M-/TON, VA 23666 c
9 c (804) 865-0794 c
0 C

-13

14 c**-* This program uses the same input as the VORSTAB/NA-DA code and
15 c* - lntrodues two lines for plot options explained below.
16
17
i8 Daram-.et er (-p=2)

19 c .-MeL-C.IT REAL*8 (A-.I,O-Z)
20 cormon /sp/ istop
21 comon /itrak/ itrake (iD),naero,is-an, iters, nconts, mite, iunch
22 comon /fustad/ ifr, ifn, xff (21), rff (21), aaf (20) ,bbf (20), ccf (20),
23 iddf (20)
24 COM.ON /-US/ )T (20), XC (20), R-F (20), SIM (5,20), Z, XTE=F, WARD (20),
25 ICSF (5, 20), XS (6), F0,7l0,N, RDX, XI, NCUM, NF,NT, Ma, (5), -, NTL, L-
26 co.mon /plot/iPlot, LE, IWAK,PITP, ipwings, ipfslg, iforbody
27 COU, /MON /LDSUF/ BSQD4P, NSUF, LEV, JB, ITER, XSEND (.2)
28 comaton /.atle/lite,lca, ncl, nc2, latt,.irea, mql
29 COIN.ON /DS-/ CTP(6,2),CHORDT(6,4),SCH (250),CREBREF2,LAT
30 CO NMO./SRCT/!SY.4, JSCT, TS? (21, 21),RSF (21, 21)
31 C0O/5!CN /yORBOD/ 1FORB
32 character5 am,alpha,angl
33 character*80 title
34 characterI2 label(!l)
35 character-4 aaa(20)
36 data !abel(!),label(2),label(3),!abel(4) /'0','l','2','3'/
37 data label (5),label (6), label (7), label (8) /'4', '5',' 6',' 7'!
38 data label (9),label(10),label(ll) /'8','9','10'/
39
40 c*** The following data line should be matched with the corresponding
41 c**  outu. data file.
42 data an, alpha,angl / '0.1 ','35. ','S. ' /
43
44 420 format (a80)
45 421 format (20x,!3a6)
46 530 format (20a4)
47 call jbegin
48 call :mnit
49 call jd-nit (1)
so call jdevon ()
51 inDt = 5
52 read(inpr,420) title
53 call gent.-y
54
55 c**  This is the first input plot option. iplot =1 for all plot options.
56 c ** * Tor the rest give ! for plotting, 0 for not plotting. ihide is for
57 c*'*  hidden lines removal, and iforbody for plotting forebody vortices.
58
59 read (inpt,530) aaa
60 read (inpt, ,) iplot, LE, 3 WAK,!PT, ipwings, ipfalg, ihde, iforbody
61
62 c** * This is the second plot option. This is used for tI-e view desired.
63 c** -w in general larger values of ze and va (view angle) will zoom out
64 c.*. the picture and it will be smaller.r is the reference point looked at,
65 c * * and e refers to the location of eye.
66
67 read (innt,530) aaa
68 read (anmt, ) %r,yr,zrxeye,ze,va
69 100 format (ix, 8f12.4)
70
71 do 1 it---,lite
72 call jcview (xr,yr,zr,xe,ye,ze,va)
73 call 3wclip (.true.)
74 if (ifn.eq.0 ) go to 110
75 if ( ifn .ne. 0 .and. kf.eq.1) then
76 if (xe.lt.xff(l).or.xe.gt.xff(ifn)) call jupvec (0.,0.,1.)
77 end if
78 110 continue
79 if (abs(ye).gt..0.or.xe.lt.0.0) call jupvec (0.,0.,.) B-2
80 call jright (.true.)



Fie: forplotali52.:est Printed Tue Jul2 5 10:17:28 1989 Login: LAN Page: 2

81 call jopen
82 c if (!at .eq. 0 ) call vortex
83 c if (!at .ea. 1 ) call invlatt
84 if (lat.eq.l) call nnvortex
85 if ( iforbody .eq . 1 ) call forint:
86 call jlsty! (0)
87 if ( ipfslg .eq. 1 .and. isym .eq. 0 ) call flgunsvm
88 call jclose
89 if (it_.gt.!.and.it_.!t.lite) go to 1
90 call jopen
91 if ( ihide .eq. 0 ) go to 201
92 call jbccn (.tue.,.t-e.,.true.)
93 call jrbfp(.false.)
94 201 continue
95 if (ipwings .eq. 0 ) go to 21
96 call wings
97 21 continue
98 if (ipfslg .eq. 0 ) go to 22
99 _f (kf.eq.!.and.ifn.gt.0) call fuseig
i00 if (kf.e.!.and.ifn.eq.0) call flgcal
i01 22 continue
102 call jclose
103 if ( ibide .eq. 0 ) go to 202
104 call jescn (0)
l0s 202 continue
106 C*t ****w**w *t*t
107 2 continue
108 call jright (.false.)
i09 call jwindo (-!.,!.,-!.,l.)
11O call jvport (-I.,!.,-!.,.)
1ii call jcview (0.,0.,O.,0.,+l.,-l0.,0.0)
112 call jopen
113 call jsize (0.035,0.035)
114 call jmove (-0.45,-0.55)
115 if ( iple.eq.0 .and. ipwak.eq.0 .and. iptip.eq.0 ) go to 51
116 call 3hstrg ('Iteration # ')
117 call ]move (-0.1,-0.55)
118 do 5 j=l,ll
119
120 if (iter.eq.jj) call jhstrg (label(j))
121 5 continue
122 51 continue
123 cx=-0.95
124 cv-0.95
125 call jmove (cx, cy)
126 call jhstrg ( title
127 if ( iple.eq.O .and. ipwak.eq.0 .and. iptip.ea.0 ) go to 511
128 cy = cy + 0.15
129 call jmove (-0.8,cy)
130 call ]hstxg (' (ONT=9] [BLC]. [ELC]=')
131 call jrmove (0.10,0.)
132 call jhst=g (alpha)
133 call Jrmove (0.25,0.)
134 call jhstrg ('M = 1)
135 call jrmove (0.15,0.)
136 call jhstrg (am)
137 call jrmove (0.25,0.)
138 call jhstrg ('(FONT=9][BLCjb(ELC]=')
139 call jmove (0.10,0.)
140 call jhst g (angl)
141 C=--=0.15
142 cyy= cy + 0.15
143 call jsize (0.025,0.025)
144 cxx = -0.9
145 if (iple.eq.0) go to 12
146 call jlstyl (0)
147 call 3lwide (16383)
148 call jmove (cxx, cyy)
149 call jrdraw (.2,0.)
150 call jrmove (.1,0.)
151 call jhstrg ('Leading-edge vortex filaments')
152 12 continue
153 if (ipwak.eq.0) go to 13
154 call jlstyl (1)
155 call jlwide (16383)
156 cyy-cyy-0.045
157 call Jmove {cxx,cyy)
158 call 3rdraw (.2,0.)
159 call jrmove(.1,0.) B-3
160 call jhstrg ('Wake vortex elements')
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161 13 continue
162 if (i4ptip .eq.0) go to 14
163 call jistv! (2)I164 call jlwide (16383)
163 cyy--cyy-0.045
166 call jmove (cxxL-,cyy)
167 call jrdraw (.2,0.)I 168 call jrmove (.1,0.)
169 call jhstzg ('Ti-P vortex elements')
170 14 continue
171
172
173
174 if ( i4forbody .eq. 0 )go to 511
175 cyv cyy - 0.045
176 call jmove (cx,Lcyy)
177 call jlstyl (3)
178 call 41la~e (16383)
179 call jrdr-aw (0.2,0.
180 call jrmove (0.1, 0.)
181 call jhstxg ('Initial forebody vortices')
182
183 511 continue
184 call jclose

186 call jpause (1)
187 call jframe,
188 L! (istop .ec.1) go to 4
189 1 concrnue
190 4 continue
191 call jdevof (1)
192 call jdend (1)
193 call jend
1.94 cal" Amterm
195 stop
i96 end
197 a
198
i99 subroutine wings
200 a
201 c Tl'2LCIT R.AL*8 (A-H,O-Z)
202 dimension x(4),y(4),z(4)
203 commion /plt/p±(0,2),pxt(10,2),pyl(10,2),zs(0),pdbed(0)
204 commnon /ktw/kount
205 coimmon /sss/ nasym. nsur, ipanel, icaxnb~nums, ±agvx., naug, abd, idibh,
206 *-z~tnin2il~tokpsapn~4,l~l
207 .)i=3.14159265
208 do 1 nw-l,kount
209 100 format (3x,Sf12.4)
210 djhedp--dihed(nw)*'pi/l80.
2111 x(I)=-pxxl(nw,l)
212 y (1) -. yl (nw, 1)
213 =(1)--zs(nw)

215 v(2) --.ol (nw, 1)
216 z(2) ---pzs (nw)
217 x (4) -- xcl (nw, 2)
218 y(4)=pyl(nw,1)+(pyl(nw,2)-pyl(nw,1))* cos(dihed)
219 -(4) =pzs (nw) +(pyl (nw, 2) -pyl(nw, 1)) *sin (dihed)
220 x (3) ~x(nw, 2)

221 y(3)y(nw,1)+(pyl(nw,2)-pyl(nw, 1)) *coa (dibed)
222 z (3) =pzs (nw) +(pyl (nw, 2) -pyl (nw, 1)) *sin (dihed)
223 call jopst (Ifa3d' )
224 c*** call icolor (1)
225 call jlwide(32767)
226 call jfa3 (4,x,y,=)
227 call 3clst ('fa3d')
228 call jtrvst ('fa3d')
229 c **~****w***~w

230 y(1)-Y(1)
231 y(2)=-y(2)
232 y(3)=-y(3)
233 y(4)=-y(4)
234 call joust('fa3d')
235 call jfa3 (4,x,y,z-)
236 call jclst ('fa~d')
237 call jtrvst ('fa3d')
238
239 1 continue B-.
240 return
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241 end
242 CWttt* *tt***w*w**
243 subroutine fuseig
244 c 1%,_LICIT REALN8 (A-E,O-Z)
245 coernon /fusrad/ ifr!,if:n,(21),rad(21),aaf(20),bbf(20) ,ccf (20),
246 l-ddf (20)

247 dimension p1 (25), p2 (25) ,p3 (25), p
4 (2 5), p5(25), p6(25)

U248 100 format (1x,8fl2.4)
249 d=0.
250 ifnl=ifn-l
251 do 1 i=1,4fnl
252 rad2=rad(i4+l)
253 zad' -rad (i)
254 dl-=x(_4+1)-x (1)
255 xcl=0.S*dl
256 xc2=xcl-:d
257 d=d'dl
258 pl(i;)=xc2

259 p2(4)=0.O
260 p(4=.
261 p4(4)=rad2
262 p5(i4)=rad1
263 p6(J)=d1
264 1 continue
265 call jopst ('cyli-n')
266 do 2 J=1, i'fni
267 call jsedfl (1)
268 c*W* call jcolor (1)

269 call jcylin (pl(j),p2(j),p3(j),p4(j),pS(J),p6(j),12,O)
270 2 continue
271 call jclst 'yi'
272 call jtr-vst ('cylin'l)
273 zeturn
274 end
275 C ~
276
277 SUBROUTINE GEHTRPY
278 c INPLIC:T P.!AL*8 (A-iH,O-Z)
279 PARAMETER (ZDM=250)
280 PAAMTER (IDW.=(IDM+20)*2)
281 PAAEE (:EtM2=4*IDM1)
282 PARAME~TER (IPL=2,ZPS=80,ID=15, PC=50)
283 PAR14TER (TDFC=20,IDFL=20)
284 PARAMETER (IfF2IDFC*2)
285 DIMENSION r-()vL2,X()CCL:L)a-T(1,W5)C(O
286 DflENSI0N aXL(440), YL1(440) ,NSP3 (6), T=V(6), YZND (6)
287 Dfl4ENSION DELTA (6) , DELT (6) , (-CL (18)
288 DIMENSION XDV(4),Y.DV(4),ZlV(4)
289 Do:MNSION -FUSX (21), FUSY (21) , FUSI (21), ,3US2 (21)

290 DlIMENSION StIRA(10),C3AR(10)
291 caAP.ACTvP.*4 AAA(20)

293 !vYH(4, 10), CHTD (4, 10) ,ZBT (IDM
294 2) , ZDX (IDM) , ZYY (IDM) ,ZTLE-(50) ,ZLZX (50) ,ZLEY (50) ,DL (IDM) , S (IDM)

295 3,SIG(:DM)
296 C
297 CO',dON /VBDN/ Y-AR6,2),YCM(6,2),vEP(6,2),YRR(6,
298 :-2),Y.RBL(6,2),vD2(6,2),Y-DR2(6,2),DL2(6,2),BD(6,2) ,ABDR(6,2)

299 1, ABDL (6, 2), YREF(6), YCBR (6, 2) , YC3L (6, 2), ICOUNT,MS-P(6)
300 COMMON IDSL/ C"T(6,2),CHORDT(6,4),SCH(IDM),=E,3~vEF2,LAT
301 COYMON /SCIMvE/ C (2) ,X(15, 51), Y(15, 51), SLOPE (15), XL (2, 15), %T (51) ,

302 1aL(51) ,S~hLP(100) ,Xa.E (100)
303 COM.ON /A.EPRO/ AM,BCL(S0),CT(50) ,CD(50),CM(50)
304 COMMON /CONST/ NCS,NCW(,,1(6,5),MW(6,2,),Mv7W2(6,2,5),NJW(6,5),
305 lNFP (6) ,Nw (612)
306 COON /CAMB/ ICAM(6),fli(6,10),XT(6,10,21),
307 1YT (6, 10),CURV (6,10) , CHM,(6, 10)
308 COMMON /EXTRA/ LPN(6),NS(6),ICNLZ(6),ITWST(6),I:ST(6),NGRD,
309 lNCC(6) NING (9) , OS (6), MAUP,DU4T (3, 6,15), AEI(6), RIGHT, AT

310 COMON/BETA! GMX(50),XTG(50),YTG(0),ZTG(50),2,CTG(15),STG(l
311 15), DIST, P, BK, L, C-F(10) , CF1 (10) ,NCG
312 COK-ON /LZFLP/ '-LEF(6,10,2) ,eF(6,10) ,vYIF(6,10) ,ZN7(6,10),)a.(6,10
313 1, 4), YLU(6, 10, 4) ,SLP 1(6, 10)
314 COK4ON /'WST1/ NYM(6),Y-ZS(6,21),AY(6,20),BY(6,20),CCY(6,20),DY(6,
315 120)
319 COMMONSIrMLE/ NLE, YSL (15), AOL(14), BQL (14), CQL (14),ODOL (14)
317 C0MXN/SPTE/I NTZ, YST (15), AQT (14),BQT (14), CQT (14), DOT(14)

318 CZ^%,MN /SSS/ NASYM, NSUR, LP;AEL, ICAM, NO.S, IAGVX, NAUG, 13D, IDIHt B-5
319 :2, .L,X*T, NCI,NC2, I3LC, PT,PBKPIS, ALPIC,PI, "Q,ALZ
320 COMM0N/LC0P/XWW., NALP * KAI.P, TANC2, CLDS, AL, CLII, ALP 11, ALPA (15)
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322 COS(5),/DS (,)rG6,wLT6,v6,p1

323 !,CAmT(6),'NAL (6)
324 COMMOn/Gl)SL/ DF(6,5),YCn(4),S-NqLP(50),CNAI2-(50)
325 .At(0,U(,)CX65XI(6,L:()yNo)
326 !,CID6,T-T6,WP65,C65).-Z-
327 BUX (6, 3) ,S2(3, 6, 15), C17R(50) ,CPAUG (IDM)
328 1,AZP30(6,2),' T BDBR(6,2),lLBDBL(6,2),MVRTX(6)

Li ~329 ,L() NR() 4V() V2(),R(),f()
330 COY-MN /r3USRAO/ I,1N T(1 2),~(0 BF(0 C 2)
331 "1DDF (20)
332 CO-_Ol /--US/ G(DL C'(DL 3(DL N 5 DL

__333 llwTAID(:DFL),CSF (5, lDFC), XAS(6), F0,710,1K2M, ROX,.Xl, NCUM, NF, ITT
3342. 1C(5I.-INL W
335 CO.2.MON/BCAM/ 3-CM, NRCM', MCM (21) , ZBC4(21) AB3C (20) B BC (20) , CBC (20)
336 1 ,DBC(20)
337 C0.%LON/SRCT/I-SYM, JSCT, TSP (21, 21) ,RSP (21.21)
338 CO1~wON/CONSP/jSYM, NTEE TA,K<C3
339 COMM:N/PAC/FB
340 COMMO0N /flNOOT/ I-NPT,.PT

341 COWAON/AZQPLI REAiP(50),RALP(50),SALP(4,8,20),SLA(4,8,20)
342 1,SLB(4,8,20) ,ALPO(4,8) ,Y13(4,8),YOB(4,8) ,Al %4A(4,8)

344 CCMMO/AlRPD/ NCi'CD (4)
345 C~ON/AP.RPM/ cL _(4,8)
346 C0MAO/TP/qZ=R, MIZZIR, IA
347 C COMON/NAUGW/L?P NSTAR, SECT
348 C0 -ON/NlAUGW/J,7 :Z:R, L2P, NSTAR, NSZCT
349 COW.OH/W=IL 1=1 ~(6) , DLI (6)
350 co, -oN/RP'-LI'NO

T 2, NOLD,NOL31
351 COiON/DIN/ YY.G(50),ZZG(50)
352 C0bV0N/DI-=L/ rG (50) ,_LG (50) ,ZLG (50)
353 CO~ON/LOCA/X.Vf, YZI, NX, NYAX1
354 CCxmON /LZLCC/ L(0 XC0)P150 X 150ZtE50
355 COMMON /ZZDSUF-/ BSQD4P, NSUF, LEV, J3, ITvER, %ND (12L)
356 COMMON /ALLRA/ BETAI, 3E A2, TAN.P1, B2PE1, 04, D4SQ2
357 COMMON /NSTR=2/ NTSP(6),NCP(6)
358 COMMON /XSTN/ ' .0Rlk(6, 2S) , NBR(6)
359 cow~oN /N-.CI TTL(6),CONS(100),C21(S0), M (6,15,2)
360 CCOMO !TP)S TA~(P),~2OSPAN, lTERS,NCONTS,MlnZTE, 1PUNCH
361 CO010N1 /NCTT/ C COT C0(L1)K1N a(,1 KU
362 COMMeON /ARvA'/ AREA(6)
363 COMMON /MTZDCI NPC, lICP, NPC1, MSTW
364 COMMiON /RELAX1/ MELX, TSS, TSP
365 COMMON /PELDIP/ D17'1, D17-2 ,D173, D174, IPRELF
366 COMMON /Irr 1/ jTT
367 COMMON /ISTART/ !STAR, l RDC
368 COMMON /DEBUG/ NDBU,IDBU
369 CZOMO /LATILE/ L:TZ, LCA, NQl, NQ2, LATT, MEA, MQ1
370 COMON /LZF'EZ/ rYG1(50)
371 COMMON /11211/ IMREAX(6, 10)

372 COMMON /VEPR2AN/ jEER, 1POL, FACIO
373 COMMON /SCRATC/ N1,N1,P3N1,Nl.N1,ES ~9N2,N2
374 COMMON /COUNTE/ ZhPOR, 1LAFT, =N=XA, ISY
375 COMON/XPUTR/XALPHA, XBETA, BSEP, ABEGIN1, ABEGIN
376 &,TORBLN,CEF2.,C0PF2,COEF3
377 &, CP.EPU, RNEU, aEPPU, XOR-NG (6)

378 COMMON/XTaNPUTZI/=PRINT, lXCASE, 17-MAC, ishazp, NTMAC, NC=RCIZ
379 COMMONIXGZOM/ EL -,AY1I,BZUI,BZL1,AB10,AYSI,3ZS,CSE-P, TESEP (50,2)
380 m&o
381 commion /fus=!/ !.by,±~,xfd(21),rfd(2j)
382 C0MM0N/C~lWE/TtMTAU (50) , THETAL (50)
383 COMM0N/GEOMM.AP/MO2, N20, N1-?20, ZT.MAX
384 COMO/GE0MMAPR/P20, RESTAR, XCI (30), YCI (30)
385 COMMON /MUTLTGR/ MULTIG, Kin.
386 COMMO1N /VOT.XDI RTX1(6,2),RT-SR(6,2),RTBL(6,2),DXAR(6,2),DXAL(6,2),
387 & OXA(6,2), MST(6), IVES(G), INSR(6), 71,7L(6)
388 C0O2'5ON /VE-RTX/ ZVERTX(6)
389 COMON/CPCR/ CYPZCLPZ,CNPZ,LATITR
390 COMMON /FORBOD/ T-70RB

391 commnon /plt/pcd-e(1O,2) ,pxxt(10,2) ,pyl(10,2),pzs(0),dihed(10)

39 common/ktw/kount
393 cozmmon Iplot/iplot, IPLF, IPWAK, IPTIP, !pwings, ipfslq, iforbody
394 DATA SURA,CBAR/20*0./
395 DATA XLl,XLl/880*0./
396 DATA 'Cal,vL, 0CT, CPCWRL, CPSWL, AW, CA/153*0 /
397 DATA FUSX, FUSY/42'0./
398 DATA FUS,FUS2/42*0./
399 2 FOR~MAT (8F10. 6) B-6
400 141 _TF~AT('**lSUFACE_ 4 ',I2,1**~*,)
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401 3 "FOPMA!T (8 (6X,4)
402 4 FORM.AT(5K EL7S= 1.5 XSE= 12)
403 6 FORMAT (1K, l3ECASE NUMBR =, 12)U404 7 ORMAT (6710.5)
405 8 FOMAT (1K,

406 400 FORMAT (--X, 10.-I-NPUT DATA)
407 403 7FoRMAT(1X,36-=VORTSX ELE NT NDPOINT COORDINATES=)
408 404 .oRY.AT (lX,26ECONTROL POINT CCORDfIATE-S=)
409 411 FFOYT (/4X, 3SJCCP, 7X, 3EY-C, 7X, 3HZCP, 7X, 3EiCP, 7X, MvE---, 7X, 3EZC?)
410 412 F-ORMAT "(/4X, 211, 8X, 2EX2, 8X, 2S~f-, 8X, 2BY2, 8X, 2SZ1, 6X,2EZ2)
411 530 FORMAT(20M4)
412 I7L.IRE.)GO TO 142I 413
414
415 1DBU=29
416 P-=3.14159265
417 RAfl=PI/180.I418 kount =0
419p=0
420 -rsy=0
421 L.TTIDM-.
422 ?PIS=?PI2.
423 :P12
424 CNE'T=P:/180.
425 C
426 READ (11NPT, 5 30) AAA
427 READ (IN'.PT,*) NCASE,4IGPD,NSUR
428 WRITE (uPT, 530) AAA
429 NRITS(-jPT,3) NCALSE,NGRD,NSUR
430 WRITE (v-PT, 8)
431 -tiRTZ (uP 6) NCASE
432 W'RITE (--PT,8)
433 C
434 NASY.M=0
435 WaI,-T- (.-PT,400)
436 READ(INPT,530) AAA
437 11E7AD (I-NPT,*) LAT,IBLC,KT,=D,NLWMM
438 WRITS(vJPT,530) AAA
439 -mIEZ(J-PT,3) :T,ILC,KT,ZD,N.LDM4
440 :F(NLDMH.GT.1) NLDM=l
441 Do 1122 K=1,NSUR
442 NSS=0
443 c
444 R=AD(INP.kT,530) AA
445 READ (NT*N() M(,)I1N() NIGKWL()
446 iP0s (K)
447 -W7RTES(.PT,530) AAA
448 WRITE (JPT, 3) NC (-.Q, (M1 (K, 1) , 1=1, NC (K)) NWING (K) , IWGLT (K) ,
449 :PsK
450 C
451 ZF (n-ING(K).Q. 0) NWKMG (K) =1
452 :7 (IWGLT (K) .2Q.0 .AD.NWlNG(K) .N.CX)NWIG(K)=NC (K)
453 DO 1123 KP=1,4C (K)

455 READ(flNPT,530) AAA
456 READ (NT*NPK,(3(,)I1NPK)NRKKVT()NE(

457 1) 1IVMKINAL(M
458 RIT1(JT,530) AAA
459 WRITE (PT, 3) NFP(K) , (NTW (K, ) ,1=1, NFP (K)) NVRTX (K) ,W,7RTXK(K) ,NIEF (K
460 1),IV(x),NAL(K)
461 REALD(INPT,530) AA
462 READ (INPT,*) (rKI,=,F()
463 -IRE-(v.T,530) AA
464 4R1'TZ(.-PT, 2) (DF(K, I), I=1,NFP (K))
465 C
466 READ (INPT, 530) AAA
467 READ (IN'.PT, *) (NW(K, I), 1=1,2), ICAM(K) ,IST(K) ,ICA±T (K), IT2C. (K)
468 r.,NST (K) , NDIT
469 WRITE (JPT, 530) 4AAA
470 WRITZ(JPT,3) (NW(K,I),1=1,2),ICAM(K),IST(K),ICAMT(K),ITSCK(K)
471 &,'IST (K) ,NDIT
472 C
47.3 I.F(ICAM(K).NE.1) GC TO 191
474 DO 192 I=l,IST(K)
475 JJ=1
476 READ(INPT,530) AAA
477 READ (INPT,*) YT(K,I),XNUM,CURV(K,I),CHND(K,I)
478 im(k, i) ==U
479 WRITE(JPT,530) AAA B- 7
480 c tvoe*, 181,1
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481 WR=TE (JT, 2) YT (K. I) ,XNUM, CTRV(K, I),*CEND (K, I)
482 :R=:M(K,I)
483 iCV=CU?,V(KI)I 484 READ (INPT, 30) AAA
485 READ (INPT,') (".a M , ,J) ,J=1, IR)

486 c tvpe*, 19',Z
487 WRITE(J-P',530) AAA
488 '"RITZ(JT,2) (XT(K,I,j),3=1,IR)

490 READ (INPT, *) (CA(3) ,3=1,11R)

492 WR(PT,530) AA
493 RT(T2)((J,1,)
494 92CONTINUE
495 91CONTI-NUE
496 I31(-rCM(K) .NE.3) GO TO 2005
497 Do 20C6 I=l, 1ST (K)
498 READ(TINPT,530) AAA
499 READ (INP2T,l) (IE(,,QQ12
500 'RTE(v7T,530) A"A
501 :T(P,)(YLEF(K,I,KQ),KQ=1,2)
502 READ(INPT,530) AAA
503 READ (INPTr,*) ~KI1,L(,1,1a(,)(~,)z
504 4ET(JPT, 530) AAA

506 READ(IN.PT,530) AAA
507 READ (I-NPT,*) . 3,(KI3 Z3a(, 4)vc I4,z
508 'WRITS(O-T,530) AAA
509 WRITS (J-Pr,2) MF(K,Z,3), YLIX(K,1, 3), Z3, a. (K, I, 4) YVF(K,1, 4), Z4
510 2006 CONTI-NUE
511 2005 CONTINUE
512 C C2ANGES 12/21/87
513 S~(:C().Q.0) GO TO 200
514 C
515 DO 201 !I,NST(K)
516 READ(ITNPT,530) AAA
517 RErAD (INPT,*) YE (K, Ir) ,MMM', CRV'T, CrTD (K, I)
518 WRITE (3-T, 530) AA
519 WvRIITZ(u-T,2) YEH(K,I),cM,CV,CTD(X,E_)
520 TIP=LTEq (K, I)
521 ZCV=CRVT
522 READ(I'lPT,530) AAA
523 REvAD (INr.T,*)( K , ) =,~
524 WR:TZ(J7T,S30) AAA
525 WRITE (J2T, 2) (XH(K, I,3) ,3=1,=P)
526 READ(INPT,530) AAA
527 RZAD(I!NPT,*) (CA(J),J=1 '-_)
528 WRIT (JPT, 530) AAA
529 WRTZ(JPT,2) (C.A(J) ,J=1,7P)
530 C
531 201 CONTINUE
532 200 CONTINUE
533 C
534 '(CAM (K) . Q. 0) is-,(K) =1
535 =NKW (K'1)
536 l
537 DO 10 C=1,NC(K)
538 C
539 R_-AD(InPT.5T30) AAA
540 READ (NT*)IpN
541 WRTZ~v7PT,530) AAA
542 WRIE(JPT,3) IPN
543 C
544 RZAD(ZNPT,530) AAA
545 RSAD (INDST.*) (XXL(l),)CT(I),YL(l) ,1=1,2),ZS,DIED
546 WRTE(JPT,530) AAA
547 'n;R:TE(J7PT,2)(oa),cz)y z,1zsDED
548 kount = kount +1
549 pxcl (kount, 1) =Ycl (1)
550 pxxl (kount, 2) =xl(2)
551 ?L't (3ount, 1)xxeut (1)
552 oxxct(kount, 2) =x-t (2)
553 ;yl (kount,1) =y2.(1)
554 pyl (kount, 2) =yl (2)
555 m~s(kount)=z:s
556 ndihed (Iount) =dihed
557 IF7(IN.EQ.0) GO TO 2320 B-8
558 C
559 READ (INPT.530) AA
560 READ (INPT,-) NLZ,NTE,MCL,M.CW-
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561 WR'TZ(JPT,S30) AA
562 ZRTE(J 3 NL7, N TE,14ML, MCVT
563 C
564 READ(ZNPT,530) AAA
565 READ (TNPT, *)C() 1NZ
566 WRITE(JPT, 530) AAA
567 WYRIETE (,JPT, 2) (C)L(I-) , =lNLZ)
568 READ (INPT, 530) AAA
569 READ (INPT,v) (YSL(I),I=1,N )
570 WRITE (J3PT, 530) AAU
571 WRITE (v-T, 2) (YSL(I) , =1, W-E)
572 R:-AD(ZINPT,530) XA
573 READ (I-NPT I) (CA(), I=1,NT-7)
574 WRITE (V-T, 530) AAA
575 WRITE(3PT-2)(C()=1N)
576 RED(fl4T,530) AAA

578 WRITE--(vThT,53O) AAA
579 WeRI-TE(,jPT,2) (YST(I),I=1,NTS)
580 2320 continue
581 Ns W=m1 (K,:la)
582 NSS=NSW-1
583 10 CONTINUE
584 I-' (L .-7Q. 2) GO TO 107
585 NSS=NSS*2
586 107 CONTINUE
587 13KE.)NS(K)=NSs/2

588 TEv(K.GT.1) ITS (.)=NS(K-1)+NSS/2
589 C WRITE (JPT, 3) NS (K) ,LPN (K),LPAN1 (K),LPANEL
590 I3'(:T.FQ.0) GO TO 1119
59i RE-AD(INPT,530) AAA
592 READ (!INPT,-) CNLE(K)
593 WRITZ(JPT,530) AAA

594 WYR:TE(J-PT,3) :cNLZ(K)
595 N*f=1
596 1'(:CNLZ(K) ZEQ.2) N",M=NS(K)
597 C
598 READ (rIPT, 530) AAA
599 READ (!INPT,-) C(,)I=,~
600 WRITE (JPT, 530) AAA

602 C
603 11-9 CONTINUEz
604 C
S0S READ(INPT,530) AAA
606 READ (I-NPT,*) TWST,.RINC(X),TINP.,(K)
607 WRT(P.3)AAA
608 WRITE(,jPT,2) TWST,RINC(X),TINP(K)
609 :,:WST (K) =TWST
610 1'(:TWST,(K) .E'Q.0) GO TO 1101
611 C
612 READ (INPT, 530) AAA
613 READ (ITNPT,'*) YNU'M,TCURV
614 WRITE (u-T, 530) AAA
615 WmR:T (v-T, 2) YNUM, TCURV
616 NIY(K) =YUM
617 NTCVsTCURV
618 C
619 ?R-AD(INMT,530) AAA
620 READ (INI'T,')(TSK),=.Y K)
621 WRIT(jPT,530) ;6U
622 WRITE(JPT,2) (YTS(X,!),3=1,NYM(K))
623 READ(flfPT,530) AA.A
624 READ (INPT,*) (AI.=.Y()
625 WRITE(.-PT,530) AAA
626 WRIT(JPT,2) (CA(I),I=1,NY.M(K))
627 1101 CONTINUE
628 I3'(NLDMM.EQ.0) GO TO 1122
629 C
630 READ (INPT, 530) XUA
631 RZAD(INPT,-) 1.,.NAR
632 WRITE (JPT. 530) AAA
633 WRITE (JPT. 3) Z,ARM
634 NLDM (K) =InP4
635 NXR (K) =NAPRf
636 IN11=I1nof-1

637 I3'(NLDM(K).EQ.0) GO TO 1122
638 DO 1100 KY.=1,.NAP-
639 READ(I.WT,530) AAA B-9
640 REA;D (INT. ) A120 (K,K-) ,Y-B (K. Ky) YOB (K, KY) .CLC), PARMFT
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641 WITE (JT, 530) AAA
642 WI:'TZ7PT,2) AL X I K Y O K.Y LD AU
643 C
644 _7RSAD=flNPT
645 I3ND_.Q 1 READ=17
646 READ (flPT,S530) AAA
647 READ (IREAD, *, END=211)(A(),=,I )
648 WITE-(.-P,530) AAA
649 'eRETZ(,jPT,2) (AW(I),I=1,ZHMM)
650 RFAD(EN-.PT,S30) AAA
651 RSAD(=ED 1,2nfl=2111) (AZ,=,lb
652 -mR:T(JPT,530) AAA
653 WR:=E(JPT, 2)(C(),1, N)

654 READ(INPT,530) AAA
655 _RZAD(nkZAD,*,EVND=211) (AW(I),I1,1flM)

656 WRTE(ThT,530) AA

658 READ(-_PT,530) AAA
659 RvAD(IREAD,*,END=211) (AE,~,~

660 WPRIT(jP,530) AAA
661 WRETE (JPT, 2)(C ),1= fh)

662 C
663 READ (IlMET, 530) AAA
664 READ (MREAD, -, BND=211) M.Y- (K, :-Y)
665 WR:'E(jPT,S30) AAA
666 WR2-E(JP,2) XMRF(KX7)

667 REA (flNPT, 530) AAX
668 READ (IEAl,-, 220=211) (AW(I),I=1,INM)
669 WRI:E(JPT,530) AAA
670 WRI7:E(wJT,2)(W),=flh )
671 READ(W.T,530) AA
672 READ (=READ, -,END= 211) ( A)I,~

673 WRITE(J2T,530) AAA
674 W:E(JPT,2)(C(,1flh)
675 1100 CONflWVE
676 1122 CONTflWE
677 C
678 ?SA(NPT,530) AAA
679 READ (.-LPT,*') AM, RN, aAISW, CREF, BREF 2, EF,ALP CON

680 C
681 C
682 WRrT(JPT,530) AAA
683 WRITE (JPT, 2) AM, PR, aAL2SW, CREF, BREF2, MSF ALP CON

684 C
685 READ(:W.T,530) AAA
686 RE--AD (IIPT,*) AL.NH, SNWM, DVRTX, CLDS
687 WRE(JPT,530) AAA
688 WRTZ(JPT, 2) ALNM, S-IUM, DVRTX, CLDS
689 C
690 KAL2=ALPCON
69i _V(V<ALP.GZ.2) ALPCON=0.
692 -INUYM=SNUM

693 =- (INIIM.EQ.0) EnUmm~
694 NAL2=AL.NM
695 5'F(NALP.EQ.0) NALP=1
696 C
697 ALDA (1) =0.

698 C :F1K.ALP.EQ.1) GO TO 2110
699 RZEAD( T530) AAA~
700 READ (flNPT, -) (ALPA (1) , 1=1, NALP)
701 h-R::E(JPT,530) AA.A
702 WRITE (JPT, 2) (ALPA (I) , 1=1, NALP)
703 2110 CONTZNUE
704 !F'(XAI2 .GE.2) NALP=10
705 DO 2090 I=1,INUM
706 REZAD(INPT,530) AAA
707 R-EAD(INPT,*) SNI,SNE,CTILT(I),SLETE(I),XCRTD(I),YCNTD(I),XT-ILT(I),
708 1SR
709 -HRITE(JPT,530) AAA
710 WRITE(JT,2) SNI,SNECTILT(l) ,SLETH(l) ,XCNTD(I) ,YCNTD(),XTILT(I),
711 isp.
712 2090 XCNTD(I)=XCNT()-X.E2'
713 C
714 READ(INPT,530) AAA
715 READ (INPT,-) HEIGST,ATT
716 WRIE (jPT, 530) AAA
717 WRITE (JPT,2) HIGHT,ATT

718 IFCLA T .NE. 1) GO TO 1002

719 C ... B-10
720 READ(_NPT,530) AAA
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721 READ(IP,) BK.
722 WRITE (,jPT, 530) AAA
723 II(.JPT2) P, SK, RL
724 1002 CONTINUE
725 C
726 READ(INPT,530) .44U
727 READ( (NT, F,~.NT, NCUM, Nc',IBY,=SCMA
728 WRITE- (JPT, 530) AAA
729 WHRITE (JPT, 3) -C-,NT, NCUM,YrNIB Y,IBC.M
730 .0;-_
731 IF( EQ. 0) GO TO 1049
732 ~ W=W.

-733 C
734 PEAD(E-NT,530) AAA
735 READ(TINPT,*) (XS()11 M U N, UNFap :,XX

4736 WRITE(v3PT,53O) AAA
737 WRTZ(,jT,2) (XS(1) :1, V) ,US INFoSNOFSAP, 1 X2,X
738 lforh=0
739 (x-. gt. 0.)ior=1
740 IF-R=FUSINDf741 Z7N=FUSHO
742 IF-SP=FSHAP
743 READ (INT, 530) AUA
744 READ (.YT, w) =Sv.. jscT
745 WRITZ N-T, 530) AA
746 WTE(uT,~) I-SYM,JTSCT
747 J7SYM=ISYMN
748 :7 (-R .EQ. 0) GO TO 26
749 READ (INT, 530) AUA
750 READ (INT, *) (II 1,11
751 WR:T(-T, 530) AA
752 IRI:T(JPT, 2) G(=--(() ,1=1,~N
753 :F(:Sv-4.EQ.0) GO TO 27
754 READ (--PT, 530) AAA
755 READ (N-PT, I(II I),=,IN
756 NRIME(v-PT, 530) AAA

758 C
7S9 2-7 (TYE.)GO TO 44
760 RE-AD (ZPT, 530) AAA
761 READ(INMT,-) (DE =
762 WRITE(JPT,530) AAA
763 4R:TE (v-T,2) (' E =_'N
764 REA'D(--NT,530) AAA
765 READ (INPT, *) ('RFD(:M =N)
766 -mR=TE(.PT, 530) AAA
767 WR=I(.-T,2) (5DI,=,i
768 44 F(SMZ.)GO TO 26
769 D0 45 =IS
770 REALD (INT, 530) AAA
771 REALD(-TNPT,*) (TSF(I,j),j=1,JSCT)
772 WR:TE(J?T,530) AAA
773 WRITZ(JPT,2) (TSF(I,J) ,j=1,JSCT)
774 READ(ZNPT,530) AAA
775 READ(-NPT,*) (RSF(E,J),j=1,JSCT)
776 WRITE (jPT, 530) AAA
777 WR7TE (JPT, 2) (RSF (I",J) ,J=1, JSC-T)
778 45 CONTI-NUZ

779 26 CONTI-NUE
780 I-FF.20.0) GO TO 1040
781 :IF(::C.ZQ.0) GO TO 33
782 READ(INPT,530) AAA
783 READ (INPT, -) NBCM
784 WRME.(JPT, 530) AUA
785 WRI7E (JPT, 3) NMCM
786 READ(INPT,530) A
787 REALD(INPT, *) (BCi(1) , I=1,NBCM)
788 WRITE(.t?T,530) AAA
789 WARIT(3PT,2) (C(),=,~~
790 READ(IPT,530) AAA
791 READ (INPT, *) (ZBCX(I) .1=1, NBCM)
792 WRITE (JPT, 530) AAA
793 NRITE(JT,2) (ZBCMd(I),I=1,NBC.M)
794 33 CONTINUE
795 17B=IFvN
796 1049 cont-nue
797 1040 CONTINUE
798 IF (17 .NE. 0) THEN
799 RLEAD (INPT.530) AAA 

B-11800 READ (I-NPT, *) IFOPJ31
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801 WR-TZ(JPT,530) AAA

802 WRITE (v3PT,3) 17'ORS1
803 IF(130RB1 .EQ. 0) MFORB=0

804 (i;forb.ecE.l) then

805 xbeta=bk 180.i
806 -f (ibd.ea.l) then
801 else

808 ed-:
809 c

810 READ(!NPT,530) AA

8ll READ (I-N!T, ) I:PRI.T,::xCAsE, ISY, iSharD, NCIRCLZj
812 WoR:TE(JPT,S30) AA

813 WRITE (.-2T, 3) :PRINT, ZXCASE, 1SY, 4 sharm, NCIPMCLZ
814 READ(I-NT,530) AAA
815 R2AD (INPT, *) BSEP, C0E53,C0EF332, C0E3E3,CSEP

8i6 WRITE (JPT, 530) AA

817 WR:TZ (JPT, 2) SSEP, COEFFBI, COEBT2, C0EFF3, CSEP

818 3-ORBLN=x3
819 ics:EP=-CSEp
820 neva = 6
821 if (isharo.ec.l) neva=8
822 READ(INPT,530) AAA
823 READ (--.PT, - (XORING (I) , -=1, nova)

824 -WRIT(-PT,530) AAA
825 wR:TM (JPT, 2) (XOR=NG (),1=1, neva)
826 C 13(CSP.TO. 1) READ (MMT, 1) (THSEP(~)~K1i
827 ?-%(TCSEP.ZQ.1) T--H
828 READ(I-NPT,530) AAA

829 READ (7INT, *) I3FN
830 1eRIT(-?T,S30) AAA
831 WRTEZ(072T, 3) 1I7-N

832 READ(INPT,530) AAA
833 READ(INqPT,-) (TSSEP ('I.E-K 1) ,IEX=1, IFFN)
834 WR72(JPT,530) AAA
835 ;vRITE (jPT, 2) (THSEP (MPEK, 1) , --ErK=1, IF3N)

836 READ(INPT,530) A.A
837 READ(I-NPT,*) (TESEP (IREK, 2), RK1IFFN)

838 WRI'I(jpT,530) AAA
839 WRIE(JPT, 2) (THSZ2 (MIPE, 2) RrK=1, I'N)
840 END IF

841 :? (ISY. EQ. 0) NAMCX
842 :T-(ISY. EQ. 1) NAc=2
843 C
844 :(I-XCASE.L'. 2)THEN
845 E-LL2=0.0
846 ELSE
847, E-LI21.0
848 END IF
849 :F (ELLPEQ. 1)THEN

850 RZAD(rNPT,530) AAA
851 READ (IN2T, *) M02, N20, 17M.X

852 WRT(P,3)AAA
853 YWRITE (JPT, 3)M02,N20, ITMX
854 READ(MNT,530) A"A
855 READ (INPT, -)P20
856 IT( ,3)AA
857 -rRIT(JPT,2) P20
858 END I

859 1T(1XCAS.EQ.2)TqEN
860 READ(IYPT,530) AAA
861 RETAD(NPT.) -"F

862 WRTE (JPT, S30) AAA
863 WRITE (JPT, 3) IFFN
864 READ (NPT, 530) AAA
865 READ (INPT, -) (TqZTAU (I1EK),*IRMEX=1,=TN
866 WrRITE-(JPT,530) AAA
867 WRITE (JPT, 2) (THETAO (MEK) , MkEX=1, ME N)
868 READ(INPT,530) AAA
869 READ (INPT, *') (TEETAL (lE),IK=,fI)
870 WRITE(JPT,530) AAA
871 WRITE (3PT, 2) (THETAL (IREK) , IREX=1, IFN)

872 E-11D IF
873 END IF

874 END IF
875 IPOL=0
876 FAC1O=1.
877 IF(X3.LE.0.0) IFORB=0
878 READ (INPT, 530) AAA B- 12
879 READ (INPT, -) WI
880 WR:TE(J?T,530) AAA
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882 ER=

883 MITZER=0
884 (4I.Q.)GO TO 776
885 READ(ZNFPT,530) A.AA

886 READ(t-NPT,*) NOLD2,NOLD,NOLD1

887 WEITh-T,530) AA
888 WR.T(PT,3) N1OLD2, HOLD, NOLDI
889 READ(flWT,530) AAA.
890 C MA.D (flNPT,v) ZEJTR2I!
891 REA~D (fNT, -) NTERj:T--a
892 NRTET(QPT,530) AA

893 -e-R'IT=!(,TT,3) NE-TEP.,jIT!M

894 MiTS-R:N-TER.
895 X::ERjITE.

896 E(O2Q.)GO TO 785
897 READ(fl4PT,530) AA
898 RED(Z-IPT, *) (MKI-(-K) ,:=1,NSUR)
899 -vRZrE(wPT,530) AAA
900 WRE-TB(JPT,3) (2GI(R),K=1,NSOR)

901. 785 CONTIN~UEI902 L2P=0
903 NSTAR=0
904 N1SzCT=0
905 773 CONT:NUE

906 :2(jITER.ETQ.0) GO TO 771
907 READ(flIPT,530) AAA
908 RZAD(:PT,*) :ZP,NS.,NSZCT
909 W2R:TE(vjPT,530) AAA
910 WR:7(J-T,3) L2P,NSTAR.NSZCT
911 ?RAD(--WT,530) AAA
912 RED NP' (XDV(I),Z=1.L2P)
913 WRTE(JPT,S530) AAA

915 RZAD(flIPT,530) AA
916 REA.D ( 'v, -(V(II1,2pp)
917 WR7S(v--T,530) AAA
918 'AR':(J-PT,2) (vYDV(),I=1,I"-P)
919 REDIfflPT,530) AAA
920 READ (INT,-) (ZDV(),I=1,L2P)
921 WR(v-T,S30) AAA
922 WR!(vT,2) (ZDV (I),I=1,LP)
923 771 CONT'-UZ
924 REAfl(TnMT,530) AAA
925 R.EAD (!.WT, ) MAX
926 --,ITJPT,S30) AAA
927 ~ R(P,)NMA.XI
928 3'NA1E.)GO TO 7-74
929 U.A6D(:\TT, 530) AAA
930 RE!AD (IWT,) XY1, YZI
931 C READ (--'PT,* MMA
932 'mRZ-T(JPT,530) AAA
933 WRIT (jT, 2) %--1, YZI
934 C WRIE GJPT, 3) SMAX
935 NYXM0
936 774 CONT:NUE

937 776 CONT"M~E
938 L-CA=0

939 NStUh=4SOR

940 ?READ(flPT,530) AAA
94'1 READ (NPT, *) LEV
942 'WRITE(JPT,530) AAA
943 WRITE(JPT, 3) LEV
944 13'(LTV.ZQ.0) GO TO 1.40

945 REA(IW.T,S30) AAA
946 92.W (DWPT, ) NSUT, NPC, IC2,.\MSTW, MIT!
947 WRTE(jPT,530) A)A
948 WRIE (3T, 3) NStF, NPC, IC2, MSTW, MITS

N49 :TER=0

951 NCONTS=OI952 ISPAN=O

956 KU1z40I957 C ...
958 DO 139 !L=,,SUh B- 13
959 p.EADt:-WpT,S30) AAAj960 RZAD (TD(PT, *) ITIPV(IL) ,MST (IL)
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961 wRiTEZ(jPT,530) AAA

962 WRTEr (JPT, 3) I:lV(L) , MsT (ML)
963 T;K
964 I'(xsT (IL) .EQ. 0) THEN
963 (' (IL . -Q . I1) THE N

966 HST (ML)=NS GEL)

967 ELSE

2968 xST (:L) =NS (IL) -NS (IL-1)
969 END 17

970 END -IS'

97i C ...
972 READ (INPT, 530) AAA

978 READM (INPT, -) MLTIG, KITP.

979 WRT(v-PT,23) DLAA ),EL(L '~N(L

980 READ (INPT, 530) AAA
987 READ (INPT,-)NBP()
978 1RITE (JPT, 530) AAA
993 -,R:1:E (JPT,2) DETA(IL), ET(LY=- ()

980 RZAD(IN-,pT.530) AAA
986 READ (INPT,-) (HRR(ILTT1NRI
982 WRTE(2PT,S30) AAA
983 WRITE (JPT,3) (RR(ILIT IT1,NR I)

989 END I

990 AR=A(IL)=2.*HALSW
991 C..

992 i39 CONTINTE
993 C ... MTEM. CHANGES SEPT/23/88
994 C READ (INPT,'*) DIS'1,DIS'2,DIZ3,DIS'4
995 C WRITE (3PT,2) DIF1,DT2,DIS'3,DIF4
996 C ...
997 R-AD(I-NPT,530) AAA

998 READ (IN"T *) DIF 1,D IF 2

999 WRITE (wPT. 530) AAA

1000 WRITE (JPT, 2) DZF1, DIF2
1001 -- DC=0
1002 IRSI.7=0
1003 ",IT(NSR0~.Q) IRELF=1
1004 --7(LAT.ZQ.1) THEN
1005 READ(INTPT,530) AA
1006 -READ (INPT, - NQ0,IREA,STAR
1007 'AR:T2(jpT,s30) AAA

1008 WRITE (JPT,3) NQI,M:?EA,ISTAR
.009END I

1011 :40 CONTINUE
1.012 142 continue
i013 C READ (INPT,-) NDBU
1014 C WRITE (JPT, 3) NDBU
1.0is 919 ?ORMAT(/5X,'SX1N FRICTION COEFFICIENT =1,F10.5)
..016 920 FOMMAT (/SX, 'TOTAL WF.ITED SURFACE AREA P'S10. 5)
1017 c 211 WRITE (JPT, 212)
1018 211 continue
i019 21-- FoRmAT (/2X, END OF FILE CONTAINING AMM-TOE SECTION DATA HAtS BE
1020 1lEN REACHED *A'

..011 30 FOR.AT(//SX, 'TOP VIEW OF INPUT CONFIGURATION')

1022 36 t'OR-MAT(//SX, 'S=-TCq OF VORTEX STRPS')
1023 PrTURN
1024 END
1025 C
1026
1027 C
1028 SUBROUTINE nnvoartex
1029 c fIPLICIT IREAL-8 (A-H,O-7)
1030 PARA.ETER (IPL=2,IPS=80, 1PD-15, PC=50)

1031 PARAkM-*R (IP2=(6*50*20-ZL*IPS*IPD) *3)

1032 PAPRA.ETER (1P3=( 5*3-P*P*IDI *P 8*'3)

1033 DIMENSION X-(PL, IS, pd) , Y(IPL,IS, ipd) , Z(IPL,IPS, ipd)

1034 D-MNSION XXE (IPL, !PC, ±pd) , YYE (IPL, IPC, ind) , ZZE (IPL, IPC, ipd)
1035 DI! MNSION XTIP (IPL, IPC, ipd) ,YTI (FL,IPC, ±pd) ,ZTIP (IPL, IPC, ipd)
1036 dimnension x(60),y(60),z(60),xx(60),yy(60),zz(60)
1037 dimensi.on xx(60) ,yyy (60),:z.(60)
1038 dimnension text (20) B- 14
1039 CZWA,2ON /LOC/ FU1, FU2, YEND, PXL 6, 9,2), PXT (6, 9, 2) ,PYL(6, 9,2) ,
1040 PXT1 (6, 9,20)
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1042. COMMON /!::PVX/ NTLM(=PL,l28) ,NTM.AX(IPL)
1042 COMMON /*PJ-.X*/ TU () EOS2N TScNsMEINC
1043 COMMON /NCTI NCCNNTNO(L1)- l4-HZ-,S,,U
1044 COY-MON /ALL.RA/ BETA-, BETA2, TANPEI, 32PS1, 04, D4SQ2
1045 COMMON /NSTRI-'I NSSW(6),NSST(6)
1046 CCb"MON /AL2.P.31/ Y_"_4(PL, IPD) , NNEUM ( =L, IPD) , ZX.( -L, =PD)

1047 COM.%ON /NBC/ TTL(6) CONS (100),CS1(50),SNNl(6, 15,2)
2.048 COMMON /NrFIL/_ JT
1049 COMMON /ZNOUT/ T.NT,vPT
1050 CCMMON /SCRATC/
1051 COMMON /5TORBOD/ T~ORB
10S2 c DIMENS ION NW (61 *)
2.0S3 coimon /plot /iplot, :PLE, 1PWAK, MPI ipwings, i-pfs2.g, if orbody
1054 cornnon /strz/ istoD
1055 COY-MON /TZDSO-z/ BSQD42, NSOF, LEV, .JB, 177-R, XEN (IPL)
1056 COMMON /LATLEz/ LITE, LCA, NQl, NQ2, LATT, 11ZA MQ2.
i.057 RZIRIND 31
loss8 idk=26
1059 ist=on~
1060 _-f(i*plot.eq.._) i;dk=28
1061 IsIde = 0

1062 2.. read (i-dk, 111,end=80) text
"063 write (,pt, 111) text
1064 PI-3.14159265
1065 2XU3 = 2C01-3
i.066 ALP =AL2 A* 180 ./
i.06'7 ;.IAC=SQR (I. -BETA2)
2.068 C WR:73 --EEZ 212ENTS LOCATIONS
1069 read(i4dk,2.40) ALP,;aMC,I1TZR
1070 wr_-te(:pt, 140) alm,amach,iter

"072. C :' (ITZ-R.cGE.XT3) WRITE (NE-26,140) TIlL L2,AMAC2,ITER

1072 Ct*Wfttw wttf**** ***
1.073

1074 c 4/ 18/ 89
1075
7-076 if ( na. .eq. 1) then
1077 read (-,dk, 910 ) p
1078 else if ( nq! . ea. 2) then
2.079 read (id]k, 920) bk2
1080 else if ( nal .eq. 3) then
1.081 read (idk, 930) rl
2.082 else if ( nql .eq. 2.2) then
2.083 read (idk, 940)
1084 end if
1085
i.086

1088 DO 1 1= , NSU?
1089 read (idk, 141) lcKMX
i.090 write (3pt,141)kkkc,mAxl
1.091 call J.'styl (0)
1092 call -!wide (2.6383)
".093 DO 30 1-=1,AX
1094 i f (_ .ne. 2. or. i ne. 8 )call jcolor()
i095 read (idk,2.80)%KIK,i:,2c
2.096 write (:pt,.80)kkc,i.±.k
1097 read (idk, 270) (X (IM, J,) ,Jl,K)
1098 read (idk,170) (Y.3 (!K, j,) TJ1, K)
2.099 read (-,.%,1-70) (ZE QC, J,),J=1.,X)
12.00 if (i.eq.2.) go to 30
2.2.0 if (iple.eq.0) go to 30
2.102
2.2-03 do 302. ket=l,k
1104 if (knt.le.3) go to 301
1105 kkptk-t-3
1106 x (kkpt) =xe ()U%,kpt, i)
1107 y(kkpt)=ye(kk,kpt, i)
12.08 zz(kkpt) =ze (3,_k, k'pt, i)
1109 if (kpt.eq.4) call 33move (x(2),y(l),z(1))
1110 if (x(kkpt).eq.0. .and. y(kkpt).eq.0. .and.
112.1 lz(kkpt).eq.0. ) go to 303
1112 call j3dxaw (x(kipt),y(kkpt),z(kkpt))
12.13 301 continue
1114 303 continue
12.15 30 continue
1116 call 3lstyl (1)
1117 read (id1k,210) k1M,MAXW
12.18 write (]pt,2l0) kLvck,rraxw
2.119 DO 40 I=l,MAXW7 B-1.5
1.120 c*** if (, .ne. 1 .or. i .ne. 8 ) call icolor()
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!121 read (-dk,80)kIKK,±I,7j
-122 write (3pt,180) ki±1
1123 read (idk, 130) (XXE(:.U, 3,!),* =1, l)
1124 read (idk, 170)(E((,3) =1X)
1125 read (iJdk,'170) (Z(<JE,=,1
1126 i.f (.p)wak.ec.0) go to 40
!127
1128 do 401 k:)t=1, kl
1129 :cx(kpt) = xxe(kk,k~t, i)
1130 yy(kpt) = Tye(kk,kpt,i )

111z(k~t =ze(kk,k-t, i)
1132 (ipr.eq.1) call j3move(x()v1)r1)
1133 call -,3dr-aw (x-(kpt),yv(kpt),rz(kpt))
1134 401 contiaue
1135 40 continu~e
1136 =(TTL(MQ~ .-7Q. 0) GO TO 60
1137 cal:' ;lstvl(2)
li138 call 31w-de (16383)
1139 read (i&d,142) kvK, NCW
1140 DO 50 r=1.NCd
1141 reac (i-dk,180) k<, -,!,K2
1142 read -,'dk. 170) (XTIP (K-C, J,) ,j=1,
1143 read (±4dk,170) (YT 2(' K, J,I) ,J= 1, X2)
1144 read (-dk, 170) (ZTIP (MC, J, 1), J1l,.2)
=l45 if k(,ti.eq.0) go to 50
'146
1147 do s0l k~ lk2
-:48 xx~~)= &--z (kk, kpt,)
1149 yyyr(kpr-) = ytip (kk, kpt,i)
i150 (kr.3t) = zt.;p (kk, k-pt, i)
1151 (kpt.eq.1) ca",l 33move (.,=c(1),yvy1,r()
1L152 call j3draw (xxx(kpt) ,yvv(kpt) ,=z(knt))
1153 30: continue
11S4 5=0 CONTXONE
1155 60 CONT-INUE-
1136 1 CONTI-NUE
1157 --side = iside l
158 .f (--side .le. 1) go to 11.
1159 return
1160 121 fox-aat (20a4)
1161 140 FOR.-AT (l21,//,1X,122ALP22A(flEG.)=,76.3,142 MACE NtUhSER=,FS
1162 13,19H ITEPRATbON NU SER=, 12)
1.163 141 -rcY.A- (1H,//,1X,21-3=ADING EDG E ZI NTS,5X,10HSOp-7ACE 4 ,12,3X,
1164 2'STR:P 4 '12,/11X, 2**w*~ww* w,5X, SX '

1163
1166 170 FOR.MT (lB ,14F9.4)
11-67 130 TCPM.AT (12 ,6H -** 12,5H ,12,5X, 12, 6H *w
1168 210 FORM'AT (121,1//, 14I WAKE ELZENTS, 5X, 1OHSUFACZ- 412, 5X, I'STR~
1169 1.,:2/, 14H X 1******,X~w*w*~~
1170 142 F"CRMAT (lHl,I/,13H TIP ELE NTS,SX,I02SOPAC 1 ,2,5X,'ST.R24-'4

1172 80 2.stop=1
1173

1174

1176 910 f or.at ( x, I'roll rate f ' -0 fO3)
1177 920 format 5 x, 'sideslip angle =1, f10.3, lx, 'degrees')
1178 930 format ( x, 'yaw rate ',f!0.3)
1i.79 940 fomat (Sx. 'withi control surface deflect-on,

11.81
11.82
1183 PET,RN
1.184 END
1185 C ..
1186
1187
1188 C ...
1189 C ..
1190 SUBROUTINE FORINTP
1191 c :\1?LCIT DOUBLE PRECISION (A-H,O-Z)

1192 ommon/plot/ iplot, !PLE, ZPAK ITIP. -plns ipf fsla, 'prody
1193 d--mens-,on xrf (200) , yrf (200) , zrf (200) , xlf(200), ylf (200), zl! (200)
1194 COY-ON /COUNTZ/ IL20R, ILAFT, ILM1AX, ISY
1195 CCMVOl /INOUT/ INPT,JPT
1196 -,dk = 28
1197 read (:.dk, 4, end=8) ttt, ILMA0X, ILFOR, ILAFT
1198 max = i1max - i,1for +1
1199 read ( %k,5) ttt- B- 16
1200 read (IdkS0)
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1201 read (idk, 60) (X-EE(J),JJ=1, max)
1202 read (idk, 60) ("1F (JJ), JJ=l,ma x)
1203 read (idk, 60) (ZRF (JJ), JJ=l,max)
1204 read (idk,70)
1205 read (idk, 60) (F(J,;) ,JJ=I,mac)
1206 read (Idk,60) (LF(JJ) ,JJ,MX)
1207 read (idk, 60) (ZIZ(JJ) ,Jj=!, 'AX)
1208 8 continue
1209 call jistyl (3)
1210 if (iforbody .eq. 0) go to 6
1211 do 2 i=1, Max
1212 _f ( i .eq. 1 ) call )3move (.xf (1) , zrf(1))
1213 ,f (xrf(.) .eq. 0. and. yrf(-) .eq. 0. .and.

1214 !zrf(i) .eq. 0. ) go to 2
1215 call 33draw (.xf(i), yrf(i), zrf(i)
1216 2 continue
1217
1218 do 3 i=1, max
1219 if ( i .eq. 1 ) call j3move ( xlf(!), ylf(1), zlf(1))
1220 If ( xlf(i) .eq. 0. .and. ylf(i) .eq. 0. .and.
1221 1z1f(i) .eq. 0. ) go to 3
1222 call 33draw ( x f(i), ylf(i), z!fti)
1223 3 continue

1224 6 continue
1225
1226 60 FORMAT (X, 8F12.5)
1227 50 format (a47)
1228 70 format (a45)
1229
:230
1231 4 format (a18,3i12)
1232 5 format (a25
1233
1234 333 RETURN
1235 END
1236 C...
1237
1238 FUNCT:cN FUR(X)
1239 COMMON /FUSRAD/ RIFN, 'E(21),RF.(21)AAF(20),BBF(20),CCF(20),
1240 IDDF (20)
1241 17 (-FR .NE. 0) GO TO 10
1242 C
1243 C DEFINE THE FUSELAGE RADIUS AS A FUNCTION OF X

1244 C
1245 C F106B,ASSUMED TO BE SIMILAR TO THAT OF NASA MEMO-
1246 C 10-5-58A FROM NOSE TO C.G.

1247 IF(X.GT.3.4583) GO TO 2

:248 A1=2.*(X+0.3742)/7.665

1249 A2= (I. -A1) **2
1250 A3= (I. -A2) **0.75
1251 FUR=0.2892*A3
1252 GO TO 5
1253 2 FUR=0.2892
1254 GO TO 5
1255 10 CONT-NUE
1256 K=I
1257 12 =- (X.CE. F(K) .AND. X.LT.XF(K+)) GO TO 15

1258 K=K+i

1259 IF (K .GE. 17N) GO TO 20
1260 GO TO 12
1261 15 SM=-=-- (K)
1262 FUR=AAF (K) *SM**3+BBF (K) *SM**2'CC (K) *SM+DDF (K)
1263 GO TO 5
1264 20 27 (X .LT. XFF(1)) GO TO 25

1265 KIFN-!
1266 GO TO 15
1267 25 K=I
1268 GO TO 15
1269 5 RETURN
1270 END
1271
1272 *
1273 FUNCT:ON SLOP (X)
1274 COMMON /FUSRAD/ IFR,IFN,.XFF(21),RFF(21),AAF(20),BBF(20),CCF(20),
1275 IDDF (20)
1276 IF (IFR .NE. 0) GO TO 10
1277 C
1278 C * DEFINE THE DERIVATIVE OF FUSELAGE RADIUS WITH DIMENSIONAL X

1279 C MULTIPLIED BY RADIUS, OR, =R(DR/DX) . B-17
1280 C
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1281 C F'1O6
1282 =-(X.GT.3.4583) GO TO 2
2.283 A1=2 . *~ (X4-0.3742) /7.66S
1284 A2=1. -A!
1285 A3=SQ2RT (I. A2-A2)
1286 SLOP=0 . 032734*A2*A.3
1287 GO TO S
1.288 2 SLOIPO.
i299 GO TO 5
1290 10 CONTINUE
'-291 l
1292 12 AM XXG.~K ~ LT. (Ki)GO TO 15
1193 X
1.294 (K G-E. MN) GOTO20
1295 GO TO 12
1296 153 S= (x()
i297 SLOP=3 . *A (K) *SM**2+2. -~B=- (t *SM+CC3' (K)
i298 SLOP=SLOP*FPR(X)
1299 GO TO 5
1300 20 =- (X . LT. )*-S(1)) GO TO 25
1 301 Z3-
1302 GO TO 15
'1303 25 K=2.

1304 GO 10O 15
1305 S ?RETTJp~
i306 END
2.307
1308 nt*wwtw****
1309 sub-)rout ine !lgcal
1310 COmlI0N /FUS/ )=(0,~(0,F2)SPS2).ZTF-AD2)
1311

1312 co~ron /f-usrad/ i-fr-,ifn,x(21) ,rad(21) ,aaf (20) ,bbf (20) ,ccf (20),
1213 .-ddf (20)
1314 dim~ensionl n!( 2 0) ,p2 (2 0) ,p 3 f(2 ), p 4 (2 0) ,pS ( 2 0) ,p 6 (2 0)
1315 cmin =-as()
1316 =ac--xas (2)
1.317 xc=3.4583
1.318 x (1)=
1319 rad(1l 0
1320 1 =
1321 do 3 1 2, 20
1322 X:I) = X(I.) + 0.5*(i-1)
1323 rad(i) =fur (Xc(i))
1324 1 1 1
1325 x.f ( i) .gt. :xc) go to 4
1326 3 continue
1327 4 continue
1.328 X(11 =c

1329 radC.= fur ( x (1)
2.330 = +1
1331 x (1) = mmx
1332 rad (1) = fur ( x(1)
1333 100 format (1l. Sf12.4)
1334 d=0
1335 1.fn1=2 - 1
1336 do . i.=l,ifnl
1337 radZ-rad(i+l)
1338 rad1-=rad(-I)
1339 lx(I!-xW
1340 xc1=0.S~dl1
1341 xc2=xcl+d
1342 d-d+dl
1343 p1(,)=xc2
.344
1345 ?3(i1)=0.0
1346 p4(a,)=rad2
1347 pS(j)radl
1348 P6 (:) =dl
1349 1 continue
1330 call 3opst ('cylin')
1351 do 2 J=,ifnlI1352 call ]sedfl (1)
1353 call jcylin (p1(j),p2(j),p3(j),p4(j),p5(J),p6(j),12,0)
1354 2 continue

1353 call jclst ('cylin')
1356 call1 ]tr-vst ('cyl'in')
1357 return

.358 end

1359 B-18
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1361 ctt tt*t tw

1362
1363 subroutine flgunsym
1364 COMMON/SRCT/ISYM, JSCT, TSF (21,21) ,RSF(21,21)
1365 cormnon /fusrad/ ifr, ifn,x(21),rad(21),aaf(20),bbf(20),ccf (20),
1366 !ddf(20)
1367 ctt** *t *t*t********

1368 cccc To get the wings without fill ( i.e. line frames ) the data set
1369 cccc should have ihide =1 .
1370 cccc This subroutine is used for unsymetrical fig e.g. ellipse etc.
1371__e*tt *.
1372
1373 oi=3.14159265
1374 do i = ,,
1375 xx = x(i)
1376 yy = 0.
1377 zr = 0.

1378 c**t*w*****W**t*tt
1379 xl = x(i)
1380 theta = tsf (i,l)
1381 theta = theta * pi/180.
1382 vi = rsf (i,) * sin (theta)

1383 :! = rsf (i,l) * cos (theta)
1384 x3 =xl
1385 call 33move (x1,yl, :l)
1386 do 3 k = 1,jsct
1387 theta = tsf( i, k)
1388 theta = theta * pi/180.
1389 y3 = rsf (i,k)* sin (theta)
1390 z3 = rsf (i,k) cos (theta)
1391 call j3draw (x3,y3, :3)
1392 3 continue
1393 call j3move (xl,-y1,=l')
1394 x4 = X!
1395 do 4 kk= 1, Jsct
1396 theta = tsf (-,kk)
1397 theta = theta * pi/!80.
1398 v4 = rsf (i,kk) *sin (theta)
1399 z4 = rsf (:,kk) *cos (theta)
1400 cal: 3draw (x4,-y4,:4)
1401 4 continue
1402
"403 do 2 j = 1,38ct,2
1404 x2 = x (i)
.405 theta = tsf (i,j)
1406 theta = theta * pi/180.
1407 yl = rsf (i,j) * sin( theta)
1408 =I = raf (i,J) * cos( theta)
1409 call 3move (xlyll)
1410 theta = tsf (i,j)
1411 theta = theta * pi/18

0 .
1412 1 =1+5
1413 :f ( ii .gt. ifn ) go to 2
1414 x2 = x (ii)
1415 y2 = rsf (i, J) *sin (theta)
1416 :2 = rsf (ii,j) tcos (theta)
1417 call ±3draw ( x2, y2, =2)
1418 call 3Smove (xl,-yl,l)
1419 call ,3draw (x2,.-y2,-:2)
1420 2 continue
1421 1 continue
1422 return
1423 end
1424

B- 19
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1 F- 16XL WITH FREE VORTEX FILA,2aMTS

2 GROUP 2 NCASE, NGRD, NSUR
3 1 0 2
4 GROUP 3 !AT, --LC,KT, ZBD, NLDMF

6 GROUP 4 NC, M1 (I), =1,NC, 'fl!NG, !WGLT, _OS

7 2 7 4 2 0 0
8 GROUP 5 NFP, NJW, NVRTX, MVRTX, NLEF, IV, NAL
9 ! 1 0 0 0 0 0

10 GROUP 6 DF
1i 0.

12 GROUP 7 N(1),NW(2)CAM.IST,- -C, TC , S -NIT
13 6 0 0 0 0 0 0 0

14 GROUP 17 I? N
15 0
16 GROUP 18 CA(!),UCT(1),YL(!),oaL(2),oXT(2),yL(2),ZSDz.o
17 1.38 10.0 .4 8.0 10.3 2.8 0. 0.

18 GROUP 17 1P.
19 0
20 GROUP 18 1

21 8.0 10.3 2.8 9.5 10.5 4.05 0. 0.
22 GROUP 24. ICIL-
23 0
24 GROUP 25. RC

25 .0007
26 GROUP 26 "WS",R:IC, 'TNP
27 0. 0. 0.
28 GROUP 4 NC,M1 (') , 1=1,NC,,o f-ING, --WGLT, 7POS
29 2 3 5 0 0 0
30 GRCUP 5 N FP, NJW, NVRTX, MVRTX, NLEF, 1V, NAL
31 1 1 0 0 0 1 0
32 GROUP 6 DF
33 0.
34 GROUP 7 -W(1) ,W(2) -CAM, :ST, CAMT, T.CX, NS ,, ND
35 5 0 0 0 0 0 0 0
36 GROUP 17 :PN
37 0
38 GRCUP 18 'C(1), C(),-L(!),X(2),(2),YL(2),ZSDI.o
39 8.3 11.8 .0 9.5 11.8 .4 .4 90.
40 GROUP 17 =N

41 0
42 GROUP 18 )CM (1), XXT. (1), -L (1), XXL (2), XXT (2) , YL (2), ZS, DIHED
43 9.5 11.18 .4 10.25 11.1 1.4 .4 90.

44 GROUP 24. ECNLE
45 0
46 GROUP 25. RC

47 .0

48 GROUP 26 TWST,R'-rNC,TNP
49 0. 0. 0.

50 GROUP 39 AM,' MT, HALSW, ZRFJ, BREF2, =E, ALPCON
5i 0.1 2.15 18.82 6.08 4.05 6.7 0.

52 GROUP 40 ALIM, SNUIM, DVRTX, CLDS

53 2. 1. 0. 0.
54 GROUP 41. ALPA
55 50. 30.
56 GROUP 42 SNI, SN, CTILT, S1TH, XCND, YCNTD, XTILT, SR

57 1. 7. 1.84 7.045 9.15 2.8 3.8 1.
58 GROUP 43 .-IGHT,ATT

59 0. 0.
60 GROUP 44 P,BK,RL

61 .01 0.08 0.
62 GROUP 45 -, T, NCUM, NF, IBY, IBCM
63 1 2 8 16 1 0

64 GROUP 46 XAS (1) , XAS (2) , FUSIND, FUSNO, FSHAP, X1, X2,X3
65 0. 12. 1. 9. 0. 0.8 0.8 1.38
66 GROUP 47 ISYM, JSCT
67 1 0

68 GROUP ,'F
69 0. 0.5 1.0 1.38 3. 6. 8. 10. 12.

70 GROUP RFF

71 0. .2 .3 .4 .4 .4 .4 .4 .4

72 GROUP XD

73 0. 1. 2. 3. 4. 5. 6. 7. 12.
74 GROUP 51 RFD
75 0. .3 .55 .8 .75 .7 .65 .6 .6
76 GROUP 57. 1IFORB1

77 1
78 GROUP 58. IPRI-NT, IXCASE, ISY, ISHARP,NCIRCLE

79 0 1 0 0 0 B-20
80 GROUP 59. BSEP,COE5tF1,COEFF2,COEFF3,CSEP
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81 0. 0. 0. 0.25 0

82 GROUP 60. XORING(l), -=1,6
83 0.04 1.23 -0.62 1.71 0.33 0.15

84 GROUP 69. i-hu
85 0

86 GROUP 79. LV

87 1

88 GROUP 80. NSUF,NPC, -CP,XSTW, M=TE
89 1 0 1 0 10

90 GROUP 81. 1TIPV, MST

91 0 0

92 GROUP 82. MULTIG,KITR

93 1 4

94 GROUP 83. DELTA,DELT,XEND
95 0.8 0.9 10.
96 GROUP 84. NER.R
97 0

98 GROUP 86. DI I,D=2

99 1.25 1.25

100 GROUP 87. NQ!,-EA,IST;LR
!01 2 0 0

102 PLOT GROUP 1. 1PLOT, =LZ, WAK,T
-

, WfGS, -PSLG, :-DE, OPBODY
"03 1 0 1 0 1

104 PLOT GROUP 2. Y, , (V1W ANGLE: ZOOM)

105 6. 0. 0. 6. 0. 15. 75.

106

B-21
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l T.s file lists plot opt:.ons for different views. A value of l is for
2 plotting different options, and 0 does not plot it.
3
4
5 **' TOP VI=W
6
7 PLOT GROUP 1. =2LOT, I-E, I2WAK, IP TIP , ZP-WINGS, IPFSLG, IH:'DE, ORBODY
8 1 0 1 0 1 1 1
9 PLOT GROUP 2. XR, YR, ZR,.CE, YE, ZE,VA (VIEW ANGLE: ZOOM)
10 6. 0. 0. 6. 0. 15. 75.
ii
12
-3 * W* P SPECTiVE V-IW *W
14
15 PLOT GROUP 1. !LOT, -PLE, =WAK, 4T2-- , I PWENGS, IPFSLG, IRIDE, IORBODY
16 1 0 1 0 1 1 1 !
17 PLOT GROUP 2. XR,YR,ZR,XE,YoZE,VA (VIEW ANGLE: ZOOM)
18 5. 0. 0. -6. 3. 3. 45.
19
20
21 * I* sDE VI"W ***

22
23 PLOT GROUP 1. IPLOT, :PLE, 1PWAK, ZT= , ZWINGS, I1PFSLG, ZHIDE, I"-ORSODY
24 1 0 1 0 1 1 1 1
25 PLOT GROUP 2. X,YR,ZR,YE,'.,ZE,VA (VIEW ANGLE: ZOOM)
26 10. 0. 0. 10. a. 0. l10.
27
28
29 * :"RONT VIEW ***
30
3' PLOT GROUP 1. :LOT, :LE, nWA.K, 2T , 2WINGS, -FSLG, : IDE, I3'ORBODY
32 1 0 1 0 1 1 1 1
33 PLOT GROUP 2. XYR,ZR,XEY,ZE,VA (VIEW ANGLE: ZOOM)
34 0. 0. 0. i5. 0 0. 90.

B-22
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! F-S BASI-C W:TH SZCT:ONAL DATA, WITH FOREBODY VORTEX L'T

2 GROUP 2. NCASE, NGRD, NSUR
3 1 0 3

4 GROUP 3. LAT, ZBLC, KT, =3D, NL-MM-4
5z : 0 i

6 GROUP 4. NC, M(),E=1,NC, 1WING, -WGLT, ZOS
7 3 3 3 4 3 0 0
8 GROUP 5. NF-P, NJW(:).=I1,N-FP, NVR-X, MVRTX, NTEF, IV, NAL
9 :1 0 0 0 0 0

10 GROUP 6. DF
i 0.
12 GROUP 7. N(1),NMW(2), ICAIM, "ST, ICAMT, ITEC:C, NST, NDI
13 6 0 0 0 0 0 0 0
14 GROUP 17. I.PN
1s 0
16 GROUP 18. M(XXT (1),-(i) ,:XL (2) , cXT (2), .L (2), ZS, Dr-VD
17 5.25 9.25 0.5 6.8 9.2 1.23 -.12 0.
18 GROUP 17. -N

19 0
20 GROUP 18. ( () ,Y(1),'=(2), XX (2), Y(2), ZS,DIN z
21 6.8 9.2 1.23 7.337 9.091 2.13 -.12 0.

22 GROUP 17. :?'N
23 0

24 GROUP 18. 'CC (1 ), XXT (, (I), .M (2) , XT (2), Y (2), ZS, DlkrD
25 7.337 9 391 2.13 8.28 8.9 3.71 -.12 0.
26 GROUP 24. :C'

T
iZ

27 0
28 GROUP 25. RC
29 .00146
30 GROUP 26. TWST,R1NC,T--NP

31 0. 0. 0.

3 2 GROUP 30. 24.NAR31
33 14 1
34 GROUP 31. AIO, Y:, YCB, CLCD, PAMa '
35 -0.71 0.5 3.71 3. 0.5
36 GROUP 32. AW (ANGLES OF ATTAC<. fIMh-7ALUES)
37 -3.0000 3.3000 6.0000 8.5000 9.5000 11.0000 12.0000 14.0000 16.0000

38 20.0000 24.0000 28.0000 32.0000 36.0000

39 GROUP 33. CL (.-M-VALES)
40 -0.2144 0.4478 0.7790 0.9657 0.9126 0.9090 0.9056 0.8966 0.9077

41 0.9454 1.0474 1.1508 1.2126 1.2397

42 GROUP 34. AW (ANGLES OF ATTACX, iMI-VALES)
43 -3.0000 3.0000 6,0000 8.5000 9.5000 11.0000 12.0000 14.0000 16.0000
44 20.0000 24.0000 28.0000 32.0000 36.0000
45 GROUP 35. CD (:2T4-VALUES)
46 0.00^3 0.0098 0.0114 0.0132 0.0175 0.0392 0.0535 0.0814 0.1153
47 0.1935 0.3111 0.4519 0.5923 0.7291

48 GROUP 36. .OQ
49 0.2500
so GROUP 37. AW (ANGLES OF ATTAC.-, I"NYM-VALUES)

51 -3.0000 3.0000 6.0000 8.5000 9.5000 !1.0000 12.0000 14.0000 16.0000
52 20.0000 24.0000 28.0000 32.0000 36.0000
53 GROUP 38 CM (IThM-VAI.UES)
54 -0.0285 -0.0526 -0.0636 -0.0720 -0.0394 -0.0610 -0.0754 -0.1044 -0.1I06
55 -0.1201 -0.1513 -0.1882 -0.2188 -0.2445

56 GROUP 4. NC, M1(!),:=1,NC, NWING, IWGLT, 12OS, FOR N.T.

57 2 3 3 2 0 0

58 GROUP 5. NfFP, NJW(1),:= ,NF?, NVRTX, MVRTX, NLEF, I"V, NAL
59 1 1 1 0 0 0 0
60 GROUP 6. DF
61 0.

62 GROUP 7. NW(1),NW(2), ::M, :ST. ICAMT, ITTCK, NST, NDIT
63 6 0 0 0 0 0 0 0

64 GROUP 17. :PN
65 0
66 GROUP 18. .1C(!),:C(1(1) ,L(1),:c(2),.'CXT(2),YL(2).ZS,DI=D
67 10.5 12.12 0.5 10.947 12.066 1.23 -.31 -5.

68 GROUP 17. :%PN

69 0

70 GROUP 18. .
71 10.947 12.066 1.23 11.5 12 2.13 -.31 -5.

72 GROUP 24. !CNLE

'73 0
74 GROUP 25. RC
75 .00146
76 GROUP 26. TWST,R-NCTINP

77 0 0. 0.
78 GROUP 30. 1bR,1.,NAR.,
79 0 0 B .23
80 GROUP 4. NC, M!(r).11,NC, N 'ING, 1WGLT. 1POS, FOR V.T.



File: fSsym.topil PnntedTae Jul 25 10:!6-47 1989 Logi: LAIN Page: 2

81 ! 6 1 0 0
82 GROUP S. NFP, W(2),=,NP, NVRTX, MVRTX, NLEF, TV, NAL
83 2 1 1 0 0 2 0
84 GROUP 6. DF

85 0.
86 GROUP 7. N-(1),N(2), CAM, IST, ICAMT, ITHC, NST, NDT

87 5 0 0 0 0 0 0 0

88 GROUP i7. -N
89 0
90 GROUP 18. .CC(),CCT(), -L(),XO (2),XT(2),YL(2),ZS,DI h D

91 9.8 12.5 0. !1.2 2.1.9 2.0 .4 90.

92 GROUP 24. ICNL.E
93 0

94 GROUP 25. RC
95 00146

96 GROUP 26. TWST,RIqC,T:.NP
97 0. 0. 0.

98 GROUP 30. .N'Lq , NA.M
99 0 0

I00 GROUP 39. AM, RN, EA=SW, CREF, BREF2, =S-, ALPCON
.01 .1 .56 7.57 2.278 3.71 7.4 0.
102 GROUP 40. ALNM,SNUM,DVRTX,CLDS

103 2. 2. 0. 0.

104 GROUP 41. ALPA

105 40. 35.
206 GROUP 42. SN-, SNE, CTILT, SLETE, XCNTD, YCNTD,XTILT, SR

107 1. 3. 2.45 1.71 8. 1.23 1.37 1.

108 GROUP 43. .- GT,ATT
1.09 0. 0.

2I0 GROUP 44. P,3K,P.L

11 0.02 0.08726 0.02

112 GROUP 45. :, NT, NCUM, NF, MY, ICM
113 1 2 9 15 2 2
1:4 GROUP 46. XAS(),XAS(2),3TUS-lD,FUSTSRA,X,X2,X3
15 0. 23. 1. 24. 0. 0.86 0.86 3.5

16 GROUP 47 S"YM, JSCT
2. 0

1:8 GROUP 48. .7, TUSNO-VAZVIS
0.000 0.250 0.500 0.750 1.000 1.250 1.500 1.750 2.000

120 2.250 2.500 2.750 3.500 !3.000

22 GROUP 49. R=-
22 0.000 0.070 0.135 0.194 0.247 0.296 0.339 0.377 0.410

i2.3 0.437 0.460 0.477 0.500 0.500

124 GROUP 50. X'D FUSNO-VALUES
125 0. 1. 2. 3. 4. 5. 6. 7. 8. 9. 20. 11. 12. 13.

126 GROUP 51. FUSELAGE RADII -N SIDE V=W
127 0. .2 .35 .45 .65 .65 .65 .65 .6 .5 .4 .4 .4 .4
228 GROUP 54. NSCM
2.29 6
130 GROUP 55. XBCM, NBMC-VALUES
.3. 0. 3. 5. 7. 20. 13.

132 GROUP 56. ZBCM

133 -0.3 -0.12 0. 0. 0. 0.

134 GROUP 57. :VSORBI
135 !
136 GROUP 58. :PR.NT, :XCASE, ISY, SaARP, NC--RCL.E

137 0 1 0 0 0
138 GROUP 59. BSEP, COETFS, COEIV2,COEFT3, CSEP
139 0. 0. 0. 0.25 0

140 GROUP 60. XORING(l), 1=1,6
141 0.I1i 1.32 -0.81 2.05 0.55 0.36
142 GROUP 69. IWA1E
143 0

144 GROUP 79. LEV
145 2
.46 GROUP 80. NSUF, TPC, 1CP, MSTW, MITE
147 1 0 8 0 8

148 GROUP 81. .TIPV,.MST
149 0 0

.50 GROUP 82. MUTLT1G,KIT "R
252 2 4

152 GROUP 83. DELTA,DELT,XEND

153 0.3 0.55 7.
254 GROUP 84 NBRR
155 0
156 GROUP 86. DIFI,DI 2
i57 .5 .5

158 GROUP 87. NQ(,R .ISTAR
159 2 0 0 B-24
160 PLOT GROUP 11. ZPLOT, PLE, IPWAK, IPT1_2, I-WINGS, IPFSLG, 11IDE, I5FORBODY



File: f5asym.EoplI Pnnted Tue Jul 25 10:16:47 1989 Login: LAN Page: 3

161 1 0 1 0 . 1 . 1

162 PLOT GROUP 2. XRV-R-,ZR, X7,Yv,Z-,
VA (V=W ANGLE: ZOOM)

163 4. 0. 0. 4. 0. 10. 90.

B

B-2 5



Flf: ploLoptions Primed Tue Jul 25 11:37:30 1989 Login: LAN Page: 1

1 This file lists plot opt-ons for different views. A value of i is for
2 plotting different options, and 0 does not plot it.
3
4
5 TOP VEW
6
7 PLOT GROUP 1. :PLOT, =--LE, WAK, ZTP, Z'WI'NGS, 2FSLG, IHDE, I0ORBODy
8 1 0 1 0 1 1 1 1
9 PLOT GROUP 2. X, .vR,ZR, XEY3, ZE,VA (V-W ANGLE: ZOOM)
10 4. 0. 0. 4. 0. 10. 90.
U!

12
i3 PEPRSPECT1VE '=W
14
15 PLOT GROUP 1. 1--LOT, 1LE, IPW AK, TI-WINGS, P,--SLG, iH.DE, IFORBODY
16 1 0 1 0 1 1 1 1
17 PLOT GROUP 2. XR, R, ZR,,CY , ZE,VA (VW ANGLE: ZOOM)
18 5. 0. 0. -6. 2. 3. 45.
19
20
2' W1 SIDZ1 VZ=W w
22

23 PLOT GROUP 1. !PLOT, ZPLZ, :WAX, I-TZ, -WINGS, -FSLG, Z-2-DE, TORBODY
24 1 0 1 0 1 1 1 1
25 PLOT GROUP 2. , (VIW ANGLF: ZOOM)
26 8. 0. 0. 8. 6. 0. 110.
27
22
29 ** FRONT W=W *
30
31 PLOT GROUP 1. :PLOT, :P LE, -WA.t, - PWINGS, IPFSLG, -. E, -ORBODY
32 1 0 1 0 1 1 1 1
33 PLOT GROUP 2. 2',-,ZR,,-,ZZ,VA (V=W ANGLE: ZOOM)
34 0. 0. 0. 20. 0. D. 90.

B-26



A=GHT WING FREZ ZT-T CNT SP.AES

i

AL?FA (DEG.) -30.000 MACH NUMBER- 0.!100 ETERATICH NUMBER- I
SIDEST7? XIGLE - 4.584 DEGREES

LADING EDGE E.EMENTS SURFACE I . STRP2 f U

....! L 23 ....

10.0253 2.0392 1.4881 1.3800 0.9490 1.8110 2.5038 3.2222 3.9405 4.6588 5.3772 6.0955 6.8138 7.5322
3.2505 8.9688 9.6872 10.4055 13.2055 16.0055 18.8055 21.6055 24.4055
C.6022 0.6022 0.4000 0.4000 0.4000 0.4000 0.4000 0,4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.40CC
0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000

0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.8310 0.8310 0.8310 0.3310 0.8310 0.8310 0.3310 0.3310
0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310
... 1 2 2i.

i0.0667 2.9415 2.0392 1.9378 1.5335 2.2784 3.0499 3.8488 4.6134 5.3669 6.1225 6.8759 7.6219 8.3530
9.0711 9.3086 12.2094 14.6179 16.8056 18.3689 20.8098
0.9333 0.9333 0.6022 0.6022 0.6022 0.8205 0.6861 0.7083 0.9620 1.2547 1.5384 1.8229 2.1267 2.4686

2.3405 3.1719 4.5858 5.5863 6.1364 6.8879 7.0042
0.0000 0.0000 0.0000 0.0000 0.0000 0.4870 0.6508 0.5272 0.4559 0.4310 0.4832 0.5569 0.6303 0.6816

0.6933 0.7092 0.4310 1.4498 3.1084 4.8457 6.8605
. 3 19

:0.1207 4.1204 2.9415 2.8511 2.4903 3.1845 3.8106 4.6019 5.4859 6.3334 7.1623 7.9581 8.7029 9.3996
11.2673 13.5437 15.8819 '-8.5313 20.8223

1.3659 1.3659 0.9333 0.9333 0.9333 1.1302 1.0662 0.7241 0.6022 0.6022 0.8004 1.2242 1.7329 2.3033

4.3919 5.1982 5.6310 6.0153 5.3324

0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.9248 1.1900 1.0586 0.7500 0.4548 0.4310 0.4310 0.4310
0.4310 1.8479 3.3262 4.1467 5.6045

-1. 4 17 ""
10.!793 5.3965 4.1204 4.0443 3.7404 4.3215 4.9457 5.8531 6.7962 7.7575 8.7139 9.6502 10.5777 12.9300

14.8988 17.3534 19.8118
'.8341 1.8341 1.3659 1.3659 1.3659 1.5435 1.6158 1.4476 1.138, 0.8249 0.6275 0.6022 0.8985 2.4104

4.4023 5.2679 5.4758
-.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.9262 1.3434 1.5455 1.4912 -.2226 0.8375 0.5588 0.4310

0.4310 1.4632 2.7873
.- 1 5 15 11-

10.2333 6.5754 5.3965 5.3357 5.0936 5.5552 6.1527 7.2601 8.4255 9.6044 10.7755 13.4659 16.1636 13.3496

21.5388

2.2667 2.2667 1.8341 1.8341 1.8341 1.9807 2.1299 2.0547 1.8844 1.6443 1.3385 0.6046 -0.0242 -0.0826
-C.8625
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.9417 1.4256 1.7068 1.3439 1.8797 1.6285 1.2196 0.431^

0.4310
...1 6 15 "*

10.2747 7.4777 6.5754 6.5289 6.3437 6.6965 7.2866 8.1427 9.0354 9.9401 10.8430 13.4634 15.7316 18.3175

20.9921
2.5978 2.5978 2.2667 2.2667 2.2667 2.3797 2.6018 2.6236 2.6407 2.6190 2.5335 2.9095 3.4637 3.3560

3.2351
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.9234 1.2759 1.5220 1.7185 1,9061 0.9941 2.5394 3.607S

4.4275
7 s5 ..

10.3000 8.0288 7.4777 7.4422 7.3005 7.5656 8.1868 8,8765 9.5409 10.1236 12.2344 14.3963 36.3800 18.4933

20.6788
2.8000 2.8000 2.5978 2.5978 2.5978 2.6975 3.0357 3,1435 3.3881 3.7849 5.5538 5.9382 5.6234 4.9191
3.9300
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.8049 0.9240 0.9094 0.8425 1.3479 3.0853 5.0361 5.7325
8. 1766

1 8 15 ....

10.3412 8.3346 8.0283 8.0000 7.8850 8.0676 a.6347 8.9148 9.0904 9.462S 11.9474 14.5204 17.2276 19.9850
22.7621
3.3576 3.0576 2.8000 2.8000 2.8000 2.9399 3.5011 3.9952 4.0564 3.9421 2.7203 1.9364 1.3015 0.8388

0.3537
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.4896 0.5791 1.1232 1.5462 1.9632 2.7413 3.0698 3.2160

3.4346
1. 9 15 ....

10.4000 8.7707 8.3346 8.3092 8.2076 8.3274 9.0304 9.4395 9.7803 10.0919 12.2977 14.9695 17.3581 19.7044

22.1022
3.4250 3.4250 3.0576 3.0576 3.0576 3.2217 3.4962 3.791. 4.1440 4.3572 5.4344 4.9936 4.3301 4.5376

4.1.519
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.6966 0.7577 0.8896 1.2295 2.5763 3.2884 4.7402 6.2401

7.6336
1 30 15 ...

10.4588 9.2067 8.7707 8,7500 8.6675 8.7680 9.1120 9.4490 9.8330 10.2445 12.6697 15.3397 17.8640 20.3730

22.9633
3.7924 3.7924 3.4250 3.4250 3.4250 3.5558 3.7497 3.6072 3.4832 3.4914 4.3546 4.1619 3.9242 3.5330
3.1165
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 1.1268 1.3173 1.4031 1.3764 2.4779 3.2988 4.4868 5.6666

6.6449 B-27



... 1 ! 4 ....

10.4951 9.4762 9.2067 9.1908 9.1274 9.1972 9.5405 9.8413 10.0430 12.7121 15.2690 17.6211 19.8244 22.Z202

4.0194 4.0194 3.7924 3.7924 3.7924 3.8982 4.0823 4.0189 3.8158 4.6515 5.2772 5.8633 6.1220 6.0637
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 1.0711 1.3079 1.4442 1.3131 2.2675 3.6689 5.3773 7.1138

WAKE EErMENTS SURACZ f 1 STRIP 1 12

10.0000 10.4310 11.2930 13.5430 15.7930 18.0430 20.2930 22.543010.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.40000.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

...1 2 8'"

10.0253 10.4563 11.0698 12.8644 14.9022 16.9023 18.9948 20.9130
0.6022 0.6022 0.7052 1.3582 1.5297 2.5045 3.0093 4.0917
0.0000 0.0000 0.5967 1.7865 2.7247 3.0588 3.7139 4.1740

-- 1 3 8 ..."

10.0667 10.4977 11.2590 13.3100 15.3189 17.3694 19.3468 21.3247
0.9333 0.9333 1.2295 1.9496 2.7859 3.5547 4.6074 5.5695
0.0000 0.0000 0.2750 0.8560 1.4283 1.9449 2.1549 2.6292

. 4 8 ....

10.1207 10.5517 11.3533 13.4789 14.8547 16.7575 18.9030 20.8065
1.3659 1.3659 1.6261 2.3424 3.3389 4.4720 5.1483 5.7767
0.0000 0.0000 0.1810 0.3575 1.8330 1.4355 1.3942 2.4161

.- 1! 5 8 ..-

:0.1793 10.6103 .4425 13.6360 15.7842 17.8596 19.8668 21.8478
1.8341 1.8341 2.0576 2.4460 2.7290 3.1694 3.7888 4.4472
0.0000 0.0000 -0.0211 0.2954 0.9017 1.6510 2.4572 3.2966

10.2333 10.6643 11.4055 13.6271 15.8711 17.9802 19.9776 21.9315
2.2667 2.2667 2.6094 2.9010 2.8521 2.3.47 2.9029 3.0905
0.0000 0.0000 -0.2762 -0.0720 0.0853 0.8687 1.9024 3.0021

.. 1. 7 8 .-

10.2747 10.7057 11.1905 13.3817 15.3444 17.4137 19.4948 21.5102
2.5978 2.5978 3.2669 3.7560 4.8190 5.2259 5.4619 5.5528
0.0000 0.0000 -0.2456 -0.0978 -0.3812 0.4029 1.2252 2.2213

8 8 *

10.3000 10.7310 11.2896 12.7871 14.8828 16.3350 17.8529 :9.3553
2.8000 2.8000 3.4427 4.5743 5.3045 6.5444 7.5374 8.1257
0.0000 0.0000 -0.1340 1.1066 0.7362 1.9263 3.2577 4.8259

1 9 8
20.3412 10.7722 11.2018 12.9546 14.9614 16.8900 18.7850 20.6901
3.0576 3.0576 3.8037 5.0384 5.6557 6.4230 7.0537 7.5479

0.0000 0.0000 -0.0432 -0.7257 0.0829 0.9515 1.9876 3.0780
1 10 ...

10.4000 10.8310 11.0626 12.6185 14.3767 16.0909 11.7688 19.3878
3.4250 3.4250 4.2181 5.8396 6.8555 7.5404 8.0145 8.3027
0.0000 0.0000 -0.2456 -0.1338 0.8354 2.1218 3.5439 5.3796

1 8
10.4588 10.8898 11.0270 12.0422 13.5478 14.9992 16.4225 17.8968
3.7914 3.7924 4.6424 6.5912 7.4069 7.7676 7.7518 7.3761
0. 000 0.0000 -0.0411 0.4426 1.9021 3.5831 5.3257 6.9833

1 12 a I ..

.0.4951 10.9261 11.1386 12.3325 13.7101 15.0686 16.4580 18.0547
4.0194 4.0194 4.8280 6.4758 7.1620 7.2075 6.7633 6.0185
0.0000 0.0000 -0.2099 0.7501 2.3915 4.1845 5.8975 7.2971

LEFT WING FREE ELIMENT SHAPES

A ?qA(DEG.)-30.000 MACH NUMBER- 0.100 ITERATI0N NUMBER- 1
SIDESL:? ANGLE - 4.584 DEGREES

LEADING 1DGE ELEMENTS SURFACE 1 1 STR:? 4 :1

. 1 23
10.0253 2.0392 1.4881 1.3800 0.9490 1.8110 2.5038 3.2222 3.9405 4.6588 5.3772 6.0955 6.8138 7.5322
8.2505 8.9688 9.6872 10.4055 13.2055 16.0055 18.8055 21.6055 24.4055

-0.6022 -0.6022 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4022
-0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310
0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310
. 1 2 21 ....

10.0667 2.9415 2.0392 1.9378 1.5335 2.2809 3.0661 3 P4f 4,6012 5.3.50 6.0965 6.841i 7.5830 8.3111
9.0000 9.7038 12.1770 13.9508 16.0572 18.1636 20.2801

-0.9333 -0.9333 -0.6022 -0.6022 -0.6022 -0.8457 -0.8032 -0.9330 -1.2240 -1.5273 -1.8384 -2.1357 -2.4691 -2.8211
-3.2447 -3.6116 -4.8928 -6.4917 -7.5167 -8.3297 -8.9990
0.0000 0.0000 0.0000 0.0000 0.0000 0.4710 0.6182 0.4521 0.4310 0.4599 0.4825 0.5312 0.5677 0.5676

0.5623 0.7176 0.4310 1.8929 3.4266 5.0826 6.7891
. . 3 1 9 ....

I B-28



10.1207 4.1204 2.9415 2.8511 2.4903 3.1743 3.7662 4.5874 5.4622 6.2958 7.1208 7.8774 8.5850 9.2763

!:.1800 13.0977 15.2185 17.0684 18.9833
-1.3659 --.3659 -0.9333 -0.9333 -0.9333 -1.1631 -1.1404 -0.3106 -0.7126 -0.8117 -1.1256 -1.6166 -2.1759 -2.7552

-4.8085 -5.9899 -6.7484 -7.5654 -7.2128

0.0000 O.0000 0.0000 0.0000 0.0000 0.4310 0.9688 1.1429 0.9463 0.6164 0.4310 0.4310 0.43:0 0.4310

0.4310 2.0943 3.7577 5.6943 7.7065
.-. 1 4 !7 ....

10.1793 5.3965 4.1204 4.0443 3.7404 4.3120 4.9194 5.8290 6.8027 7.7917 8.7452 9.6105 10.4542 12.4468

14.8794 17.2287 19.6159

1.8341 -1.8341 -1.3659 -1.3659 -1.3659 -1.5720 -1.7394 -1.6024 -1.3715 -1.1903 -1.1447 -1.2983 -1.8477 -3.8148

-5.1451 -6.2648 -7.0134
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.9241 1.3476 1.5035 1.3817 1.0435 0.5402 0.4310 0.4310
0.5224 1.8552 3.1125

-. 1 is ....

10.2333 6.5754 5.3965 5.3357 5.0936 Z.5465 6.!102 7.2068 8.3843 9.5886 10.7913 13.5759 16.2965 18.7029
20.8481

-2.2667 -2.2667 -1.8341 -1.8341 -1.8341 -2.0057 -2.2855 -2.2708 -2.1611 -2.0463 -1.9600 -1.9784 -1.6754 -3.0686

-4.868i
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.9249 1.4381 1.6984 1.7515 1.6408 i.3485 0.7596 0.4310

0.4310
1 6 i5 ....

10.2747 7.4777 6.5754 6.5289 6.3437 6.6882 7.2378 8.0812 8.9835 9.8147 10.6800 13.1565 15.7186 :8.3013

20.9216
-2.5978 -2.5978 -2.2667 -2.2667 -2.2667 -2.4030 -2.7895 -2.8238 -2.9925 -3.3713 -3.6834 -4.3463 -4.6500 -4.8338

-4.9691
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.8652 1.2461 1.3689 1.5213 1.6291 2.7550 3.8427 4.9084

5.8860
.. 7 5.

10.3000 8.0288 7.4777 7.4422 7.3005 7.5564 8.1565 8.7531 9.2412 9.7863 12.4182 14.7277 17.0100 19.2559

21.5261
-2.8000 -2.8000 -2.5978 -2.5978 -2.5978 -2.7192 -3.2102 -3.5695 -4.3824 -4.5205 -5.:463 -5.9697 -6.6770 -7.133'

-7.3210
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.6283 0.'563 0.7467 0.8584 1.5803 2.9201 4.3894 5.9979

7.6261
I.- 1 8 15 ..

10.3412 8.3346 8.0288 8.0000 7.8850 8.0555 8.7108 9.0600 9.3388 9.6032 11.3986 13.4423 15.6101 18.0141

20.5613

-3.0576 -3.0576 -2.8000 -2.8000 -2.8000 -2.9544 -3.4132 -3.8700 -4.3729 -4.8165 -6.4395 -6.6862 -6.4513 -6.04:2

-5.6842
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.4310 0.4310 0.4310 0.6840 2.0919 3.9898 5.7464 7.1222

8.2287

1 9 15 ....

:0.4000 8.7707 8.3346 3.3092 8.2076 8.3098 8.4590 8.8671 9.2358 9.7184 12.5054 15.1749 17.8849 20.6240

23.3802
-3.4250 -3.4250 -3.0576 -3.0576 -3.0576 -3.2333 -3.1507 -3.1595 -2.;861 -2.8390 -2.7441 -2.8617 -3.1061 -3.3223

-3.5799
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 1.2126 1.5150 1.3184 1.8775 2.1306 2.9670 3.6275 4.1665

4.5876
. 10 15 ...

10.4588 9.2067 8.7707 8.7500 8.6675 8.7436 9.2251 9.5662 9.3258 10.2299 11.6924 14.4746 17.2635 20.32-1

22.7690

-3.7924 -3.7924 -3.4250 -3.4250 -3.4250 -3.5714 -3.6242 -3.5640 -3.6455 -3.7344 -1.8857 -1.5713 -1.7301 -2.1093

-2.6413
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 1.0677 1.2917 1.4766 1.7407 3.2518 3.2313 3.0389 2.7962

2.5984

1 11 14 ....
10.4951 9.4762 9.2067 9.1908 9.1274 9.1453 9.5977 9.7965 10.3294 12.2129 14.6607 17.2652 19.9618 22.7130

-4.0194 -4.0194 -3.7924 -3.7924 -3.7924 -3.9179 -4.1781 -4.2007 -4.1704 -4.2245 -3.7614 -3.3353 -3.0634 -2.9254

0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 1.0374 1.2832 1.4961 3.2480 4.5263 5.4618 6.1650 6.6666

WAKE ELEMENTS SURFACE # I STRI? F 12

.. .... .. 8. ..

10.0000 10.4310 11.2930 13.5430 15.7930 18.0430 20.2930 22.5430
-0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000

3.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

. 2 8 ...

10.0253 10.4563 11.0817 12.8861 15.0562 17.0432 18.9178 20.6901

-0.6022 -0.6022 -0.5743 -1.2515 -1.8411 -2.5119 -3.3768 -4.5369
0.0000 0.0000 0.5925 1.7536 1.8290 2.6440 3.5386 4.2971

.... 1 3 a ...

10.0667 10.4977 11.3325 13.4538 15.2406 17.3368 19.2461 21.4612

-0.9333 -0.9333 -1.0263 -1.6512 -2.9991 -3.6761 -3.7476 -3.6773

0.0000 0.0000 0.1934 0.6083 0.8387 0.3803 1.5686 1.9571

1 4 8 ....

10.1207 10.S517 11.3776 13.5672 15.5541 17.3632 19.3424 21.4587

-1.3659 -1.3659 -1.5811 -1.9958 -2.8019 -3.5502 -4.4761 -5.1788

3.0000 0.0000 -0.1210 0.1890 0.8710 1.9799 2.5166 2.8168
1 5...

B-29



10.2793 10.6:03 1.1.2183 '3.4276 15.5821 17.5728 19.4298 21.4096

-1.8341 -1.8341 -2.3089 -2.7267 -3.1570 -3.4260 -3.0847 -3.7245

0.0000 0.0000 -0.3846 -0.4679 0.0172 1.0308 2.2545 3.1110
.... i 6 8 ....

10.2333 10.6643 10.9387 12.7032 14.6451 16.5175 18.3495 20.1319
-2.2667 -2.2667 -3.0613 -4 3444 - 5. 3468 -6.3880 -7.3291 -8.2014

0.0000 0.0000 -0.1908 -0 7411 -0.2061 0.4813 1.3872 2.4477
1. 1 7 8 ....

10.2747 10.7057 11.0067 11.6863 12.5213 13.8178 15.1218 16.4344

-2.5978 -2.5978 -3.3857 -5.5050 -7.4137 -8.4816 -9.1543 -9.4173
0.0000 0.0000 0.1775 -. 1536 0.6961 2.1931 3.8988 5.7072

I.-. 1 8 8 1.-.

10.3000 10.7310 11.0507 11.7947 13.1654 14.5888 15.9934 17.4127
2.8000 -2.8000 -3.5180 -5.5608 -7.2220 -8.3059 -9.2151 -9.9389
-2 0.0000 0.3539 -0.2259 0.4253 1.7897 3.2940 4.8828

.... 1 9 8 "..

10.3412 10.7722 t1.1626 11.7662 12.5716 13.3928 14.8024 16.5029

-3.0576 -3.0576 -3.8020 -5.9549 -7.2114 -7.3685 -6.8654 -6.2430
0.0000 0.0000 0.1913 0.4427 2.1265 4.2154 5.8954 7.2308

.- - 1 10 8

10.4000 10.8310 11.6125 13.1479 :4.7017 16.6116 18.5490 20.4771

-3.4250 -3.4250 -3.7024 -5.3472 -6.9068 -7.5723 -8.1637 -8.6442
0.0000 0.0000 -0.2352 -0.2399 -0.7045 0.2813 1.2607 2.3163

... 1 11 8 ..
10.4588 10.8898 11.4040 11.8106 12.8663 13.4472 14.7588 16.4660

-3.7924 -3.7924 -4.:875 -6.3064 -7.1366 -7.6449 -7.1739 -6.3734
0.0000 0.0000 -0.5679 0.0703 1.3755 3.9890 5.7554 6.9831
"'' ! 12 8 ...

10.4951 10.9261 l1.3869 13.0212 14.4048 15.8184 17.1987 18.5262

-4.0194 -4.0194 -4.5926 -6.0198 -7.3691 -8.3578 -9.1531 -9.7639

0.0000 0.00CO -0.4496 0.1457 1.2981 2.7425 4.3315 6.0424

MAX, -LTOR, !AT: 31 17

(X. Y AND Z-COOP INATES)
7HE REGHT-S2DE FOREBODY VORTEX LOCAT:ONS

1.35974 2.50453 3.69701 4.31544 5.80509 6.53301 7.56018 8.73065

9.90404 1.08227 12.25239 13.41249 14.53363 15.61133 16.62523

-0.07887 -0.19439 -0.25096 -0.59607 -1.26293 -1.88348 -:.82137 -1.64215

-1.75138 -1.53034 -1.56078 -1.80026 -2.22752 -2.70799 -3.18484

0.44703 0.78776 0.66610 3.40152 0.27542 1.00002 :.61733 i.81:91

1.58554 :.63944 1.37507 1.18317 1.20547 1.42390 i.85358

THE LIFT-SDE FORES30Y VCRTEX LOCAT:ONS

1.35974 2.51476 3.69910 4.77790 5.70400 6.60598 7.63470 8.82301

9.99605 11.07820 12.25803 13.43769 14.59851 15.71090 16.74938

-0.14754 -0.25493 -0.31914 -0.74199 -1.50477 -2.14188 -2.08745 -1.97041

-2.21567 -1.75496 -1.65775 -1.80502 -2.10597 -2.52773 -2.98251

0.46235 0.76957 0.58729 0.27524 0.29765 0.76725 1.38271 1.50189

1.56387 i.80198 1.60564 1.44219 1.39823 1.55541 1.94876

RIGHT vING FREE ELEMENT SPAPES

ALPA(DEG.)-30.OC0 MACH NUMBER- 0.100 :TERAT:CN NUMBER- 8

SIDESLI? ANGLE - 4.584 DEGREES

LEADING EDGE EMENTS SURFACE # 1 STRIP $ i

..............................................

... i 27

10.0253 2.0392 1.4881 1.3800 0.9490 1.8110 2.5038 3.2222 3.9405 4.6588 5.3772 6.0955 6.8138 '.5322

6.2505 8.9688 9.6872 10.4055 11.8055 13.2055 14.6055 16.0055 17.4055 18.8055 20.2055 21.6055 23.0055

0.6022 0.6022 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000

0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000

0.0000 0.0000 0.0000 0.0000 0.3000 0.4310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310

0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310

1 2 25.

10.0667 2.9415 2.0392 1.9378 1.5335 2.3134 3.1068 3.8992 4.6534 5.4009 6.1479 6.9336 7.691k 8.4742

9.2819 10.0753 11.4194 12.7139 14.0621 15.4083 16.6807 17.9063 19.i291 20.4943 21.4323

0.9333 0.9333 0.6022 0.6022 0.6022 0.8183 0.7579 0.9162 1.1976 1.4614 1.5659 1.6359 1.6246 1.4323

1.3705 1.5090 1.6131 2.1365 2.4905 2.7459 2.9801 3.2572 3.5522 3.3815 3.6850

0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.5185 0.4582 0.5434 0.7110 1.0055 1.1863 1.4832 1.5736

1.4607 1.3896 1.0869 1.0230 1.3279 1.7494 2.2838 2.9043 3.5643 3.8862 4.6506
1.. 3 22 "

10.1207 4.1204 2.9415 2.8511 2.4903 3.1152 3.7426 4.5845 5.4562 6.2576 7.0184 7.1853 8.5910 9.4324

12.0472 13.1892 14.5925 15.8816 17.1561 18.4365 19.7379 21.1506

1.3659 1.3659 0.9333 0.9333 0.9333 1,2981 I.LIJ 0.7931 0.7R8e 1.1575 1.6508 2.0623 2.3591 2.5950

3.0810 2.8372 2.8441 2.9400 2.8827 2.7417 2.5692 2.9945

0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.8953 0.9514 0.7187 0.5119 0.5711 0.8123 1.0947 1.3203

1.8710 2.5452 2.6548 3.1871 3.7739 4.3214 4.8046 5.6044

1 4 20
10.1793 5.3965 4.1204 4.0443 3.7404 4.2505 4.8386 5.7070 6.6718 7.6061 8.4529 9.2325 9.9793 11.0520

12.0408 13.0191 13.9909 14.9816 16.0427 17.1118
B-30



1.8341 1.8341 _.3639 L.3659 1.3659 1.6991 1.6152 1.1592 0.9282 1.1639 1.7231 2.3916 3.0579 3.7532

4.1606 4.2862 4.1925 3.8793 3.4655 2.6834
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.9693 1.2298 1.0158 0.6904 0.5654 0.6194 0.8150 1.3856

2.2782 3.2931 4.3162 5.2638 6.0889 6.87661'" 5 !S8....

10.2333 6.5754 5.3965 5.3357 5.0936 5.4820 6.C505 6.3779 7.9774 9.0901 10.1034 11.1085 11.9119 12.9915
14.2730 15.4268 16.6139 17.3260

2.2667 2.2667 1.8341 1.8341 1.8341 2.1255 2.1516 1.5338 1.1315 1.3374 1.9637 2.9524 4.0774 4.9C87
5.1246 4.9709 4.7587 4.3237

0.0000 0.0000 0.0000 0.0CO0 0.0000 0.4310 0.9977 1.6381 1.3270 0.8950 0.6495 0.6284 0.8643 1.1753
1.6314 2.3967 3.0906 3.9537

1 6 18
10.2747 7.4777 6.5754 6.5289 6.3437 6.6418 7.2388 7.9594 8.7267 9.5020 10.2575 1U.4576 12.7609 13.7905
14.7895 15.7741 16.7815 17.4988
2.5978 2.5978 2.2667 2.2667 2.2667 2.4887 2.5491 2.3739 2.0123 1.5154 1.1820 1.8906 2.4080 2.9757
3.4166 3.6587 3.8438 3.9598
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.9668 1.5350 1.9156 2.0019 1.5942 1.5424 1.5488 2.3213

3.2085 4.1563 5.0703 6.4231

" 7 8.
.0.3000 8.0288 7.4777 7.4422 7.3005 7.5097 8.1320 8.7191 9.3534 10.0453 12.8246 13.8810 15.1026 16.3348
17.4864 13.6124 19.8237 21.0535
2.8000 2.8000 2.5978 2.5978 2.5978 2.7912 2.976 2.8654 2.6883 2.5222 2.5105 2.7524 2.7891 2.882

2.5798 2.8509 2.5807 1.7854

0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.9383 1.3523 1.j501 1.7955 2.3776 3.2333 3.8932 4.5679

5.3690 6.2092 6.7995 7.1973
... I 1 8 18 .-

10.3412 8.3346 8.0288 8.0000 7.8850 7.9687 8.4763 8.8774 9.2854 9.7066 :2.2480 13.5644 14.9170 16.2717
17.6524 19.0289 20.3973 21.7596

3.0576 3.0576 2.8000 2.8000 2.8000 3.0257 3.2581 3.2143 3.0261 2.7516 2.0685 1.7401 1.5166 1.3412
1.2686 1.1976 l.1698 0.7441
0.0000 0.0000 0.3000 0.0000 0.0000 0.4306 1.0590 1.5381 1.9311 2.2203 3.0008 3.2235 3.3692 3.4570
3.5911 3.7745 4.0312 3.5926

1 9 1

10.4000 8.7707 8.3346 8.3092 8.2076 8.5572 9.1507 9.5349 9.9203 10.3148 12.7744 13.8207 15.0797 16.4081
17.7503 19.0901 20.4316 22.0629
3.4250 3.4250 3.0576 3.0576 3.0576 3.2067 3.4938 3.5826 3.6020 3.5594 2.9825 2.5629 2.0894 1.7677
1.4710 1.3066 1.1295 0.4381
0.0000 0.0000 0.0000 O.OCO0 0.0000 0.2617 0.7142 1.0468 1.3964 1.7185 3.0660 3.6522 4.1378 4.4501
4.6234 4.8951 5.1999 5.0172

... 0 18 "

10.4588 9.2067 8.7707 8.7500 8.6675 9.0508 9.5998 9.8747 10.1415 10.4424 12.6983 13.81:8 14.9751 16.1676
17.3872 18.7079 20.0800 21.3862
3 7924 3.7924 3.4250 3,4250 3.4250 3.5334 3.8477 3.9237 3.9426 3.9207 3.6860 3.3922 3.1011 2.7586
2.4322 2.1709 2.2597 2.2388
0.0000 0.0000 0.0000 0.0000 0.0000 0.2232 0.7067 1.0057 1.3158 1.5950 3.1345 3.9275 4.6106 5.2112
5.7509 6.W!6 6.2754 7.1769

... 61 11 17 ....
.0.495, 9.4762 9.2067 9.1908 9.1274 9.5081 9.9861 10.1673 10.3483 12.2497 13.3146 14.4378 15.6318 16.89 0
.8.2234 19.5771 21.1293
4.0194 4.0194 3.7924 3.7924 3.7924 3.8833 4.2312 4.3133 4.3632 4.0200 3.5248 2.9927 2.4365 1.9267
1.5074 '.1503 0.5899
0.0000 0.0000 0.0000 0.0000 0.0000 0.2232 0.7702 1.0219 1.2919 3.4784 4.296a 5.0027 5.5611 5.9950
6.2740 6.5178 6.4139

XAKE ELEMENTS SURFACE # 1 STRI? 4 12

1 1 ....
10.0000 10.4310 11.2930 12.4180 13.5430 14.6680 I.7930 16.9180 18.0430 19.1680 20.2930 21.4180
0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000
0.3000 0.3000 0.0000 3.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

1 2 12
10.0253 10.4563 11.1934 12.0434 12.7042 13.2891 13.9087 14.5993 15.2623 15.9539 16.6793 17.2782
0.6022 0.6022 0.8657 1.5829 2.4710 3.1412 3.6378 3.9611 4.1348 4.1105 3.9885 3.7550
0.0000 0.3000 0.3851 0.6323 0.8756 1.5834 2.3988 3.2564 4.1769 5.0703 5.9286 6.8787

1.. ! 3 12 ....

10.0667 10.4977 11.3197 12.3435 13.3009 14.1517 14.9183 15.6910 16.4669 17.3320 18.1764 18.9459
0.9333 0.9333 1.1940 1.6036 2.1149 2.7201 3.1699 3.4735 3.7694 3.9866 4.0412 4.2397
0.0000 0.0000 0.0964 0.3207 0.6124 1.0574 1.7623 2.513 3.3369 4.0577 4.8306 5.6898
...1 1 12..

10.1207 10.5517 11.3023 12.1962 13.0560 13.8314 14.5512 15.2911 16.0897 16.8491 17.5430 18.1039
1.3659 1.3659 1.7886 2.4172 2.9688 3.4420 3.9158 4.3215 4.6270 4.7053 4.7)00 4.5792
0.0000 0.0000 0.0967 0.4167 0.9171 1.5817 2.3024 3.0983 3.8806 4.7293 5.6365 6.6571

.... 1 5 12 ....

10.1793 10.6103 11.2869 11.5904 12.2000 13.0964 13.8219 14.6434 15.4442 16.2785 17.113 17.8946
1.8341 1.8341 2.3653 3.4055 4.3542 4.9359 5.4040 5.6581 5.7474 5.6901 5.6638 5.5081

0.0000 0.0100 0.1074 0.4556 0.5875 0.9562 1.6805 2.4019 3.1888 3.9646 4.7432 5.4051
.... 1 6 12 ..

10.2333 10.6643 11.3588 11.9941 12.6531 13.5880 14.5607 15.3857 16.1824 17.0183 17.8983 18.9556
2.2667 2.26W7 2.8123 3.4149 4.2962 4.7438 5.1347 5.4492 5.6132 5.6700 5.6414 5.4502

B-31



0.0000 0.0000 0.0417 0.7463 0.9393 1.2206 1.5541 2.2493 3.0342 3.8070 4.5315 4.7293
1 7 12 ....

10.2747 10.7057 11.3865 12.3345 13.1515 14.1242 15.1033 16.0731 17.0774 17.9464 18.7398 19.3499
2.5978 2.5978 3.2316 3.5347 4.0882 4.4449 4.6804 4.5923 4.4080 4.5828 4.3927 4.3064
0.0000 0.0000 0.0887 0.6757 1.2708 1.7543 2.3332 2.8829 3.3372 4.0273 4.8030 5.5918
.00.0 8 .2..

1.0.3000 10.7310 11.4126 12.2738 13.1712 14.2091 15.3577 16.1952 17.0287 17.8635 18.6273 19.4026
2.8000 2.8000 3.3985 3.9211 4.3559 4.8236 5.0129 5.2971 5.3818 5.2134 4.9275 4.3376
0.0000 0.0000 0.0443 0.5581 1.0956 1.5493 1.6855 2.3810 3.1298 3.8643 4.6454 5.3129
-. ! 9 12

!0.3412 10.7722 11.3531 12.4490 13.5407 14.5285 15.4747 16.3990 17.2333 18.0910 18.9703 19.6795

3.0576 3.0576 3.7322 4.2290 4.5037 4.5729 4.7022 4.8623 5.0150 5.1319 4.9755 4.7800
0.0000 0.0000 0.1647 0.3051 0.409 1.2963 1.9087 2.5392 3.2808 4.0068 4.6912 5.5076... 1 o 10 2 --"

10.4000 10.8310 11.7323 12.7856 13.7691 14.6650 15.5343 16.3316 17.0583 17.6985 18.4489 18.9746
3.4250 3.4250 3.6652 3.8419 4.0743 4.2328 4.3423 4.4182 4.4056 4.3990 4.4163 4.0566
0.0000 0.0000 0.1053 0.5794 1.1605 1.8782 2.6369 3.4349 4.2962 5.2236 6.0468 7.2312

"" 1 '1 -2..

10.4588 10.8898 11.7857 12.9247 13.9240 14.7788 15.6306 16.5551 17.5698 18.2231 18.8357 19.5765
3.7924 3.7924 4.1265 4.1887 4.2391 4.3139 4.4364 4.4353 4.5339 4.3614 4.3192 3.9531
0.0000 0.0000 0.0220 0.2791 0.8852 1.6313 2.3738 3.0750 3.6114 4.5079 5.4543 6.2709

1... 1 12 12 1-
10.4951 10.9261 11.7422 12.7568 13.7236 14.5930 15.5335 16.4916 17.4492 18.3327 19.2804 19.9458

4.0194 4.0194 4.4039 4.8117 5.0623 5.5066 5.5836 5.6571 5.8054 5.7548 5.5640 5.4749
0.0000 0.0000 0.2668 0.6518 1.2333 1.8162 2.4706 3.1127 3.7377 4.4681 5.0909 5.8795

FT WE2NG FREE ELZMENT SHAPES

A.?HA (DG.)-30.000 MACH NUMBER- 0.100 MERAT1:cf NMBEa- 8
SIDESLI? ANGLE - 4.584 DEGREES

1EAD EDGE ELEMENTS SURFACE 1 1 STRIP f 11

1 27.
10.0253 2.0392 1.4881 1.3800 0.9490 1.8110 2.5038 3.2222 3.9405 4.6588 5.3772 6.0955 6.8138 7.5321
8.2505 8.9688 9.6872 10.4055 11.8055 13.2055 14.6055 16.0055 17.4055 18.8055 20.2055 21.6055 23.0055

-0.6022 -0.6022 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4002
-0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.a31

0.8310 0.830 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8310 0.8313 0.8310 0.8310 0.8310

. 2 25 ....

10.0667 2.9415 2.0392 1.9378 1.5335 2.2986 3.0969 3.8759 4.6261 5.3319 6.0701 6.7777 7.5751 8.367A
9.1263 9.8453 11.0035 12.0365 13.1088 14.2375 15.4494 16.7457 18.0259 19.2359 19.8497

-0.9333 -0.9333 -0.6022 -0.6022 -0.6022 -0.8651 -0.8698 -1.0836 -1.3732 -1.6951 -1.7658 -1.5885 -1.4430 -1.4466
-1.6292 -1.9570 -2.7206 -3.6644 -4.5255 -5.1986 -5.6996 -6.0035 -6.0215 -6.0289 -6.0051
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.4895 0.4310 0.5227 0.7592 1.0891 1.3431 1.3378 1.1833

0.9876 0.8576 0.6400 0.6773 0.9274 1.4483 1.9831 2.4546 3.0326 3.7133 4.1956
.... 1 3 22 ....

1.0.1207 4.1204 2.9415 2.8511 2.4903 3.0770 3.7133 4.5837 5.4444 6.2276 6.9849 7.7940 8.6307 9.456
:2.2948 13.7095 15.1027 16.4314 17.7185 18.9571 20.1137 21.2233
-1.3659 -1.3659 -0.9333 -0.9333 -0.9333 -1.3570 -1.2025 -0.9588 -1.0564 -1.4958 -1.9564 -2.2439 -2.4956 -2.7675
-2.4810 -2.6547 -2.9151 -3.3588 -3.8436 -4.3807 -4.9384 -5.5548

0.0000 0.0000 0.0000 0.0000 0.0000 0.4326 0.8959 0.9272 0.6708 0.5473 0.7294 0.9986 1.2209 1.4928
2.1202 2.0854 2.1295 2.2963 2.6356 3.0856 3.6858 4.3722

" 4 20 ..
:0.1193 5.3965 4.1204 4.0443 3.7404 4.2130 4.7827 5.7103 6.6826 7.5575 8.3612 9.1322 9.8929 10.3153
11.8198 12.8807 14.0409 15.2619 16.5301 17.7680
-1.8341 -1.8341 -1.3659 -1.3659 -1.3659 -1.7509 -1.6759 -1.2907 -1.2321 -1.6626 -2.2898 -2.9661 -3.6082 -4.4265
-4.8161 -4.7866 -4.6691 -4.5010 -4.3500 -4.1692
3.0000 0.0000 0.3000 0.'000 0.3000 0.4310 0.9934 1.1394 0.8553 0.5748 0.5353 0.6284 0.8140 1.3790
2.3973 3.3623 4.1957 4.9236 5.5685 6.1332

5 1.
10.2333 6.5754 5.3965 5.3357 5.0936 5.4218 5.9484 6.9464 8.1247 9.2864 10.2067 11.3259 12.3604 13.2741
14.2328 15.3521 16.4877 17.5161
-2.2667 -2.2667 -1.8341 -1.8341 -1.8341 -2.1934 -2.3062 -2.0886 -1.8459 -2.0781 -2.8502 -3.6618 -4.5723 -5.3683
-3.8908 -6.2418 -6.5596 -6.5546
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 1.0343 !.5357 1.5595 1.3404 1.2015 1.3993 1.6762 2.4392

3.3130 4.1741 4.9325 6.2843
.... 1 6 1 .

10.2747 7.4777 6.5754 6.5289 6.3437 6.5901 7.1632 7.8819 8.6734 9.5101 10.3757 11.5441 12.7323 13.8744
14.9172 15.7989 16.7140 17.8861
-2.5978 -2.5978 -2.2667 -2.2667 -2.2667 -2.5471 -2.6858 -2.6290 -2.3712 -1.9486 -1.9163 -2.6865 -3.3811 -4.0123

-4.6510 -5.1985 -5.6133 -6,1602
0.0000 0.0000 0.0000 0.0000 0.0000 0.4310 0.9929 1.5826 2.0082 2.0484 1.7190 1.5511 1.8681 2.3648
3.0388 3.9659 4.9315 5.7982

.... - 7 18 ..

10.3000 8.0288 7.4777 7.4422 7.3005 7.4292 7.9926 8.5322 9.1445 9.7760 12.2357 13.6247 15.0109 16.398:
17.7697 19.1067 20.4982 22.3107

-2.3000 -2.8000 -2.5978 -2.5978 -2.5978 -2.8558 -3.0604 -3.0661 -2.9139 -2.6458 -2.4332 -2.2887 -2.2776 -2.28"-
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-2.3703 -2.5977 -2.7108 -2.5856
0.0000 0.0000 0.4000 0.0000 0.0000 0.4310 1.0048 1.5090 1.9360 2.2253 3.1636 3.3649 3.5503 3.7637
4.0043 4.2481 4.4642 4.1068

... 1 8 18'..

10.3412 8.3346 8.0288 8.0000 7.8850 8.0428 8.6464 9.1236 9.6340 10.1475 .2.7754 14.0443 15.3854 16.7088

8.0059 -9.2645 20.4672 21.7766
-3.0576 -3.0576 -2.8000 -2.8000 -2.8000 -3.0062 -3.3106 -3.4327 -3.4990 -3.5311 -2.9800 -3.2192 -3.3878 -3.6038
-3.869 -4.2086 -4.E038 -4.7135
0.0000 0.0000 0.0000 0.0000 0.0000 0.3852 0.8483 1.2179 1.5799 1.9132 2.9179 3.3943 3.7908 4.2178

4.6975 5.2451 5.8659 6.7917

1. - 9 18 . -

10.4000 8.7707 8.3346 8.3092 8.2076 8.3791 8.9516 9.2829 9.6301 9.9790 12.4737 13.7694 15.0930 16.4205

17.7524 19.0670 20.3855 21.9672
-3.4250 -3.4250 -3.0576 -3.0576 -3.0576 -3.2771 -3.7110 -3.8529 -3.8970 -3.3373 -3.3652 -3.2829 -3.2516 -3.2724

-3.3591 -3.5180 -3.6967 -3.3919

0.0000 0.0000 0.0000 0.0000 0.0000 0.3776 0.8502 1.2470 1.6715 2.0730 3.2974 3.7848 4.2004 4.6005

4.9806 5.3804 5.7515 5.6625
10 18

10.4588 9.2067 8.7707 8.7500 8.6675 9.0099 9.5913 9.8763 10.1656 10.4637 13.0994 14.3482 15.6599 16.9206
18.1427 19.3614 20.5951 21.8081
-3.7924 -3.7924 -3.4250 -3.4250 -3.4250 -3.5984 -3.9172 -4.0549 -4.1695 -4.2819 -4.1481 -4.2620 -4.3184 -4.5319

-4.7605 -4.9716 -5.1647 -5.5706
0.0000 0.0000 0.0000 0.0000 0.0000 0.2694 0.7266 0.9923 1.2669 1.5417 2.6782 3.3467 3.8928 4.4778

5.1351 5.8055 6.4213 7.0877

10.4951 9.4762 9.2067 9.1908 9.1274 9.2579 9.7221 9.9093 10.1053 12.0992 13.2052 14.3704 15.5690 .6.834

:8.0996 19.4172 21.0560

-4.0194 -4.0194 -3.7924 -3.7924 -3.7924 -3.9872 -4.3149 -4.3898 -4.4469 -4.6523 -4.4873 -4.2889 -4.0600 -3.861.

-3.7103 -3.5382 -2.8839
0.0000 0.0000 0.0000 0.0000 0.0000 0.3776 0.9317 1.1746 1.4191 3.2619 4.0836 4.8063 5.4588 6.0312

6.5223 6.9318 7.3469

WAKE MLMIENTS SURFAC- # I STRIti f 12

i 1.
10.0000 10.4310 11.2930 12.4180 13.5430 14.6680 15.7930 16.9180 1S.0430 19.1680 20.2930 21.4180

-0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000 -0.4000

0.0000 0.0000 0.1000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 O.OC0 0.0000 0.0000
. 2 12 --

'0.0253 10.4563 11.2419 12.2988 13.3609 14.3975 15.4013 16.3477 17.2574 18.0738 18.7177 19.4791
-0.6022 -0.6022 -0.7565 -1.0621 -1.4026 -1.8032 -2.2651 -2.7833 -3.3529 -4.0364 -4.6675 -4.9779

0.0000 0.0000 0.3422 0.6400 0.8740 1.0938 1.3431 1.6768 2.0228 2.4180 3.:132 3.8782

1 3 12 ."

10.0667 10.4977 11.3207 12.3759 13.4212 14.4801 15.5173 16.5782 17.6100 18.4898 19.3226 20.1929

-0.9333 -0.9333 -1.1796 -1.5435 -1.9270 -2.3561 -2.8038 -3.2770 -3.7677 -4.2915 -4.8199 -5.2877
0.0000 0.0000 0.0951 0.2437 0.4117 0.6265 0.9006 1.2690 1.6924 2.1810 2.7416 3.2807

1 4 1.
10.201 10.5317 11.3297 12.2913 13.2073 14.1058 14.9921 15.3438 16.7022 17.5916 18.51:9 19.5992
-1.3659 -1.3659 -1.7422 -2.3032 -2.8993 -3.4981 -4.0549 -4.5190 -4.9414 -5.2986 -3.5611 -5.6054
0.0000 0.0000 0.0759 0.2653 0.5445 0.9166 1.3690 1.9322 2.5185 3.1278 3.7350 4.3594

. 5 12
10.1793 10.6103 11.3327 12.2021 13.0411 13.8115 14.5985 15.2472 15.9265 16.6609 17.3911 18.2568

-1.8341 -1.8341 -2.3462 -3.0387 -3.7292 -4.4454 -5.1290 -5.8333 -6.1230 -6.1772 -6.1240 -6.3578
3.0000 0.0000 0.0765 0.2895 0.6009 1.0136 1.4013 1.9604 2.8152 3.6675 4.5219 4.9230

1... 6 12
'0.2333 10.6643 11.3554 12.0707 12.6572 13.3996 14.2203 15.0512 15.9289 16.8977 :7.8973 18.6748

-2.2667 -2.2667 -2.3570 -3.7350 -4.5827 -5.2605 -5.8048 -6.2661 -6.6965 -7.0090 -7.2999 -7.2792

0.0000 0.0000 0.0690 0.2808 0.7947 1.3207 1.8882 2.5003 3.0641 3.5490 3.9112 4.4439
.... 1 7 12"'
10.2747 10.7057 11.3202 12.0764 12.8456 13.6397 14.4824 15.2623 :5.9763 16.7450 17.5770 18.1932

-2.5978 -2.5978 -3.2039 -4.0390 -4.6739 -5.1222 -5.4403 -5.8973 -6.3887 -6.8240 -7.1455 -7.4439

0.0000 0.0000 0.0576 0.1780 0.7116 1.4177 2.1525 2.8173 3.5494 4.2782 4.9958 5.7958
.1 8 1.

10.3000 10.7310 11.5232 12.4568 13.4870 14.3774 15.1624 16.1086 16.8302 17.5803 18.3685 19.1907
-2.8000 -2.8000 -3.1230 -3.7726 -4.3423 -4.7955 -5.3333 -5.7591 -6.3041 -6.4710 -6.4725 -6.6426

0.0000 0.0000 -0.1.050 0.3084 0.5240 1.1033 1.7536 2.1105 2.7794 3.6033 4.3710 4.8395

1 9 12
10.3412 10.7722 11.4689 12.3691 13.1646 13.9480 14.7925 15.6739 16.5348 17.406i 18.2828 19.0423

-3.0576 -3.0576 -3.5823 -4.2427 -4.8745 -5.4687 -5.8515 -6.0333 -6.2419 -6.5952 -6.3919 -6.9353
0.0000 0.0000 -0.1106 0.1231 0.6573 1.2179 1.8640 2.5537 3.2762 3.9357 4.6184 5.4301

1 10 12 1".
10.4000 10.8310 11.4364 12.2126 13.0951 13.9796 14.8637 15.6816 16.4575 17.3063 18.1778 19.0143

-3.4250 -3.4250 -4.0833 -4.8800 -5.4838 -5,9798 -3Jfl -6.6425 - H.8586 -'.0544 -7.2370 -7.3374
0.0000 0.0000 0.0357 0.3677 0.8211 1.4336 2.1140 2.8369 3.6217 4.3308 5.0154 5.6672
.. 1 11 12

10.4588 10.8898 11.5567 12.3212 13.1590 14.0263 14.9008 15.8137 16.7191 17.5727 18.4415 19.3845

-3.7924 -3.7924 -4.4484 -5.2113 -5.8337 -6.3294 -6.6840 -6.8686 -6.9283 -7.0266 -7.1263 -7.1078
0.0000 0.0000 -0.0205 0.4056 0.9430 1.5348 2.2105 2.9231 3.6674 4.4180 5.1515 5.6021

1 12 123
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10.4951 10.9261 j!.514 12.2855 13.0498 13.3489 14.6950 15.6136 !6.5770 17.5088 18.4105 19.3076
-4.0194 -4.0194 -4.6493 -5.3451 -S.9067 -6.3889 -6.7225 -6.9909 -7.2553 -7.4884 -7.6885 -7.9027
0.0000 0.0000 0.2295 0.7235 1.3287 1.9552 2.6196 3.2124 3.7320 4.3297 4.9840 5.5396

B-3 4



S RIGHT WING FREE ESLENT $HAPES

ALMA(DEG.-35.000 MACH NMABER- 0.100 ITE-A==7 NUMBER- I
SODSLEP ANGLE - 5.000 DEGREES

:T-ADING EDGE TIM7-N:$ $URFACZ 4 1 STRZ? # I0

... i 32 ....
,2346 5.7724 5.3001 5.2500 5.0500 5.4500 5.6957 5.9624 6.229! 6.4957 6.7624 7.0291 7.2957 7.5624

7.8291 3.0957 8.3624 8.6291 8.8957 9.1624 9.4291 20.4791 11.529i 12.5791 13.6291 1-4.6791- 15.7291 16.7791

17.8291 18.3791 19.9291 20.9791

0.7253 0.7253 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.500 0.5000 0.5000 0.500C

0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.50C0
0.5000 0.5000 0.5000 0.5000

-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.2815 0.2815 0.2515 0.2815 0.2815 0.2815 0.2815 0.2815

0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.28:5

0.2815 0.2815 0.2515 0.2815
.- 1 2 29 ...
9.2154 6.3579 5.7724 5.7284 5.5531 5.8679 6.1401 6.4262 6.7180 6.9998 7.2624 7.4958 7.6962 7.8866
8.0758 8.2736 8.446a 8.615-5 9.2719 10.0162 10.7236 !*1.4133 12.G796 1-2.73C0! 13.3763- 14.0275 3-4.6923 15.375-
"6.0837

1.0047 1.0047 0.7253 0.7253 0.7253 0.8179 0.7941 0.7688 0.7690 0.8209 0.9318 1.10:4 1.3133 1.5342

1.7574 1.9724 2.2077 2.4463 3.2658 3.9925 4.3112 4.5616 4.7173 4.7754 4.7413 4.6271 4 4.2229

3.9684

-0.120C -0.1200 -0.1200 -0.120C -0.1200 0.1406 0.2645 0.3179 0.3034 0.2461 0.1818 0.1353 0.1187 3.1394

0.1094 0.1094 0.1094 0.-094 0.1094 0.2525 0.9600 i.7110 2.5075 3.3297 4.1567 4.9723 5.7652 6.5282~7.2622
I.- 7 3 27

9.2000 6.3301 6.3579 6.3216 6.1769 6.4514 6.6946 6.9607 7.2407 7.5275 7.8151 8.0922 8.3461 8.5733

8.7950 9.0069 9.7527 10.6906 11.544: 12.4960 13.4242 14.3022 -5.1513 15.9780 16.7872 17.5826 28.3676

1.2300 1.2300 1.0047 1.0047 1.0047 1.0834 1.0968 1.1059 1.1003 1.0835 1.0528 1.0279 1.0733 1.1971

1.3753 1.5734 2.3125 2.7845 3.3961 3.8392 4.2184 4.5953 4.9215 5.1988 5.4326 5.6281 5.787?

-0.1200 -3.1200 -0.120C -0.1200 -0.1200 0.1142 0.2893 0.4028 0.4754 0.5099 0.4995 0.4197 0.288C 3.158

0.1094 0.1094 0.1094 0.1094 0.1094 0.1094 0.4213 0.8566 1.3812 1.9661 2.5930 3.2501 3.9z90

. 4 2 4 ... .

9.166A 6.9933 6.8301 6.8000 6.6800 6.8945 7.1361 7.4187 -.6986 7.9399 8.2015 8.4683 3.7237 9.532q

10.3653 11.1278 11.8704 12.6135 13.3679 14.1332 14.9080 15.6954 16.4975 17.3164

1.5078 1.5078 1.2300 1.2300 1.2300 1.3376 1.4411 1.6023 1.8002 2.0436 2.2647 2.4723 2.7054 3.35'

3.7710 3.9661 4.0328 4.0090 3.9066 3.7516 3.5475 3.3057 3.3359 2.7476

-0,1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.2542 0.3622 0.3585 0.3702 0.3846 0.3571 0.3298 3.50:6

0.9852 1.6802 2.4195 3.1609 3.8840 4.5860 5.2647 5.9159 6.5374 7.1280
.... 1 5 23 ....

9.1246 7.1957 6.9933 6.9657 6.8557 7.0442 7.2272 7.4553 7.7889 8.1496 8.5135 2.8711 9.2251 10.2092

11.164 -2.492 12.9715 13.8768 14.7745 :5.6532 16.5142 17.3620 18.1998

1.3522 1.8522 1.5078 1.5078 1.5078 1.6213 1.7387 1.8926 1.7953 1.7341 1.7689 1.8460 1.9408 2.2875

2.7032 3.0094 3.2037 3.3594 3.4857 3.5936 3.6574 3.6802 3.6626
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3161 0.5587 0.6761 0.6513 0.6205 0.5943 3.5799 0.6979

0.9951 1.3917 1.8544 2.3630 2.8928 3.4573 4.0549 4.6740 5.3066
I.- ! 6 22 '-

9.0910 7.3590 7.1957 7.1713 1.0736 7.2443 7.4413 7.7840 8.2463 8.6471 9.0122 9.8273 10.6370 11.4424

12.2267 13.3257 13.8534 14.7120 15.5973 16.4984 17.4066 18.3319

2.1300 2.1300 1.8522 1.8522 1.8522 1.9472 2.0847 2.4038 2.5455 2.8236 3.0q02 3.3870 3.5023 3.5305

3.3825 3.1340 2.8301 2.5158 2.2121 1.9248 1.6288 1.3115

-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.2891 0.4276 0.4959 0.5198 0.7043 1.2960 1.9544 2.62'7

3.3098 3.9441 4.5142 5.0305 5.5064 5.9625 6.3983 6.7831
.l.. 1 7 22 1.-

9.0516 7.5504 7.3590 7.3370 7.2493 7.3990 7.5593 7.6821 7.9634 8.3176 8.7202 9.7422 10.7668 11.8093

12.8572 13.8938 14.9239 15.9418 16.9436 17.9333 18.9277 19.9237

2.4556 2.4556 2.1300 2.1300 2.1300 2.2215 2.3715 2.7921 2.6792 2.5377 2.3831 2.1806 2.0061 1.88:'

1.9459 2.1007 2.2924 2.5084 2.7740 3.0291 3.2396 3.4479

-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3138 0.3316 0.6485 0.8649 0.9439 1.0743 1.2225 1.2327

i.2183 1.2817 1.3500 1.4908 1.6588 1.8997 2.1631 2.4220
.... I a 22 .'.

8.9955 7.8234 7.5504 7.5314 7.4553 7.5868 7.7596 8.0833 8.3335 8.5649 8.7966 9.1586 9.9976 10.9065

11.8783 12.8763 13.3782 14.8810 15.8875 16.8945 17.9003 18.9008

2.9200 2.9200 2.4556 2.4556 2.4556 2.5320 2.6619 2.8560 3.1095 3.3070 3.4109 3.5128 3.2527 2.9295

2.6476 2.4648 2.3311 2.2357 2.1808 2.1718 2.2025 2.2736

-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3175 0.2736 0.4065 0.6343 0.9171 1.8974 2.4727 2.8874

3.1678 3.4379 3.7224 4.0185 4.3126 4.6099 4.9098 5.2203
1. 9 21..

8.9394 8.0963 7.8234 7.8085 7.7491 7.8581 8.0650 8.2341 8.4696 8.7159 9.7004 10.5613 11.4954 12.4832

13.5001 14.5299 15.5661 16.6001 17.6265 18.6378 19.6348

3.3844 3.3814 2.9200 2.9200 2.9200 2.9671 3.0420 3.0696 2.9865 2.9349 2.5759 2.5561 2.3u50 2.21±9

2.0895 2.0266 2.0200 2.0778 2.2026 2.3807 2.5806
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3134 0.5557 0.7160 0.8732 0.9396 i.5403 1.9883 2.2994

2.5309 2.7260 2.8956 3.0687 3.2515 3.4706 3.7324
1 10 21

8.9047 8.2650 8.0963 8.0856 8.0430 8.1247 8.3369 8.4746 8.6014 8.7037 9.1621 9.3029 10.4980 11.2792
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:2.1144 13.0031 13.9403 14.9232 15.9423 16.9731 17.9926
3.6713 3.6713 3.3844 3.3844 3.3844 3.4090 3.4462 3.4739 3 49253. 5016 3.8003 3.7334 3.4441 3.3885

2.6758 2.2714 1.9009 1.6069 1.4313 1.3849 1.4122

-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3182 0.4789 0.6496 0.8366 1.7328 2.5619 3.7938 3.8986
4.3831 4.7692 5.0640 5.2875 5.4697 5.6638 5.9136

WAKE ELEMENTS sual.AcE # i TR? I3 1

9.2500 9.4500 9.8500 11.2250 12.6000 13.9750 15.3500 16.7250 18.1000 19.4750 20.8500
0.500 0.5000 0.5000 0.5000 0.500 0.5000 0.000 0.5000 0.5000 0.5000 0.5000

-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.1200
. 2 11

9.2346 9.4346 9.7558 10.9957 12.1622 13.4433 14.7504 16.0302 17.3887 18.5767 19.8377
0.7253 0.7253 0.6805 0.8467 1.3554 1.8132 2.2331 2.5787 2.7913 2.8190 2.9659

-0.1200 -0.1200 0.1141 0.6847 1.2054 1.4051 1.4811 1.1161 1.1196 1.8113 2.3395
. i 3 U .-

9.2154 9.4154 9.7894 11.0843 12.2781 13.6339 14.9654 16.2558 17.4357 18.562i 19.8525
1.0047 1.0047 1.0076 1.2701 1.9449 2.1651 2.3078 2.3771 2.5772 2.9577 3.3121

-0.1200 -0.1200 0.0219 0.4028 0.3024 0.3649 0.6766 1.1464 1.8235 2.5142 2.8303
-- 1 4 11.

9.2000 9.4000 9.7946 11.1090 12.4463 13.7521 15.0001 16.1753 17.4005 18.2622 19.4264
1.2300 1.2300 1.2498 1.2262 1.3171 1.6177 1.9836 2.484Q 3.0706 2.0573 2.3727

-0.1200 -0.1200 -0.1827 0.2203 0.5266 0.9352 1.2816 1.7900 2.0046 2.3530 3.0132

9.166. 9.3664 9.6677 11.0394 12.3658 13.7281 15.0400 16.3594 17.705) 18.9977 20.2214
1.5078 1.5078 1.6421 1.7296 1.4266 1.4527 1.1023 0.9098 0.9437 1.1137 1.2538

-0.1200 -0.1200 -0.3462 -0.3101 -0.5088 -0.3241 -0.1078 0.2280 0.501.4 0.9436 1.5548
. 1 6 11 .-

9.1246 9.3246 9.4448 10.6157 11.8828 13.1668 14.4426 15.6961 16.9285 18.1294 19.3035
1.8522 1.8522 2.1399 2.7407 3.1537 3.5273 3.8339 4.0915 4.3264 4.5623 4.7919

-0.:200 -0.1200 -0.3705 -0.7689 -0.4305 -0.1106 0.3005 0.8036 1.3662 1.9931 2.6708
".. 7

9.0910 9.2910 9.2933 9.7726 10.7643 11.6779 12.5607 13.4476 14.3469 15.2579 16.1844

2.1300 2.1300 2.5286 3.8006 4.5762 5.0356 5.3578 5.5875 5.7191 5.7775 5.7826
-0.1200 -0.1200 -0.1534 0.0537 0.6064 1.5257 2.5294 3.5547 4.5865 5.6147 6.6307

"'' ! 8 Ii 1 '

9.0516 9.2516 9.3746 :0.3419 :1.5605 12.5507 13.8425 :5.1814 16.4403 17.5388 18.5676
2.4556 2.4556 2.7738 3.37!1 3.2827 3.2475 3.2242 3.1250 3.5510 4.1097 4.5526
-0.12C -0.1200 0.0890 1.3199 1.6206 2.5739 3.3446 3.3413 3.6939 4.3036 5.1011
I. 1 9 i: ....

8.9955 9.1955 9.3917 10.0794 10.8755 11.3665 11.8459 12.7704 13.9546 15.1295 16.3626

2.9200 2.9200 3.2087 4.2033 4.8415 4.8041 4.1866 3.4281 2.9332 3.0153 3.3388
-0.1200 -0.1200 -0.3153 0.3393 1.2610 2.5448 3.6759 4.3547 4.8480 3.5577 6.0727
I.- 1 10 1 -.

8.9394 9.1394 9.1698 9.6914 10.5320 11.8672 13.1580 14.4681 15.7278 16.8961 17.9490
3.3844 3.3844 3.7694 3.8333 2.9721 2.9666 2.7799 2.8414 3.0219 3.4142 3.9790

-0.1200 -0.1200 -0.0160 1.2546 1.9197 2.2481 2.6833 3.0965 3.6172 4.2268 4.9074
.... 1 i 11 ....

8.9047 9.1047 9.2042 10.1162 11.0518 11.8576 12.5052 12.9031 13.6196 14.3851 15.2069
3.6713 3.6713 3.8700 4.8989 5.0024 4.8430 5.3017 5.4831 5.2709 4.9482 4.5756

-0.1200 -0.1200 0.2126 0.2301 1.2324 2.3351 3.4580 4.7616 5.9157 7.0115 8.0490

'"FT WING FREE 1Z IENT SHAPES

AIPM%(DEG.)-35.000 MACH NUMBER- 3.100 ZTU.TA7I0N NUMBER- I
S:DESL:? ANGLE - 5.000 DEGREES

lEADING EDGE ELEMENTS SURFACE 1 1 3TA!1 1 10
......... ....

i 3.
9.2346 5.7724 5.3001 5.2500 5.0500 5.4500 5.6957 5.9624 6.2291 6.4957 6.7624 7.0291 7.2957 7.5624
7.329i 9.0957 3.3624 8.6291 8.8957 9.1624 9.4291 10.4791 11.5291 12.5791 13.6291 14.6791 15.7291 16.7791
:.8291 18.8791 19.9291 20.9791

-0.7253 -0.7253 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000
-0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000
-0.5000 -0.5000 -0.5000 -0.5000
-..1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815
0.2815 0.2815 0.23815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815
0.2815 0.2815 0.2815 0.2815

1 2 29 ....

9.2154 3.3579 5. 724 5.7284 5.5531 5.8682 6.1439 6.4323 6.7227 6.9978 7.2479 7.4596 7.6444 7.82'1
8.0393 8.2048 0.3004 8.525 9.1804 9.9444 10.6562 11.3810 12.1125 12.84 i 13.5915 14.3466 15.1187 15.9132

16.7329
-1.0047 -1.0047 -0.7253 -0.7253 -0.7253 -0.8251 -0.822r -0.8074 -0.8270 -0.9006 -1.0376 -1.2357 -1.4619 -1.6899

-I.8909 -2.1316 -2.3651 -2.5936 -3.4426 -4.1402 -4.5605 -4.8665 -5.0832 -5.2303 -5.3178 -5.3523 -5.3390 -5.2851
-5.2043
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1376 0.2558 0.3001 0.2751 0.2097 0.1461 0.:094 0.1094 0.1094
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0.1094 0.1094 0.1094 0.1094 0.1094 0.2886 0.9361 1.6314 2.3529 3.0874 3.8239 4.5527 5.2641 5.9485
6.5997

-- 1 3 27 ....

9.2000 6.8301 6.3579 6.3216 6.1769 6.4517 6.6903 6.9559 7.2384 7.5273 7.8138 8.0784 8.3040 8.5306
8.7458 8.9645 9.7067 10.7194 11.5116 12.4046 13.2409 14.0553 14.8584 15.6543 16.4463 17.2368 18.0279
-.2300 -1.2300 -1.0047 -1.0047 -1.0047 -1.0927 -1.1262 -1.1421 -1.1447 -1.1420 -1.1347 -1.1473 -1.2409 -1.4102
-. 6037 -1.7932 -2.5359 -2.8132 -3.5023 -4.0547 -4.6374 -5.1551 -5.6033 -5.9929 -6.3331 -6.6313 -3.8917
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1105 0.2891 0.4029 0.4660 0.4822 0.4421 0.3256 0.1704 0.1094
0.1094 0.1094 0.1094 0.1094 0.1094 0.1094 0.3617 0.7754 1.2820 1.8452 2.4448 3.0683 3.7076

1 4 24 .-

9.1664 6.9933 6.8301 6.8000 6.6800 6.8917 7.1223 7.4019 7.6420 7.8720 8.1152 8.3295 8.5418 9.2148
9.9555 10.7006 11.4720 12.2724 13.1085 13.9743 14.8646 15.7778 16.7140 17.6753

-1.5078 -1.5078 -1.2300 -1.2300 -1.2300 -1.3431 -1.4675 -1.6616 -1.9063 -2.1600 -2.3994 -2.6569 -2.9235 -3.6699
-4.0660 -4.2896 -4.3803 -4.3937 -4.3456 -4.2648 -4.1539 -4.0135 -3.8432 -3.6512

-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.2555 0.2968 0.2998 0.3179 0.2857 0.2124 0.2498 0.5538
1838 1.8891 :.5956 3.2750 3.9083 4.4969 5.0424 5.5413 5.9852 6.3614

... 5 23 -1,"

9.1246 7.1957 6.9933 6.9657 6.8557 7.0412 7.2085 7.4505 7.8090 8.1737 8.5300 8.8811 9.2273 10.1868

.0546 11.8757 12.6915 13.5035 14.3452 15.2094 16.0888 16.9801 17.3798

-1.8522 -1.8522 -1.5078 -1.5078 -1.5078 -1.6263 -1.7677 -1.8288 -1.7608 -1.7896 -1.8711 -1.9701 -2.0880 -2.5035

-3.0777 -3.6101 -3.9613 -4.2146 -4.3710 -4.4830 -4.5544 -4.5932 -4.6033
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3144 0.5831 0.6204 0.5950 0.5636 0.5262 0.4976 0.5933
0.7335 1.1141 1.6742 2.2898 2.8977 3.4835 4.0527 4.6064 5.1477

.- 1 6 22
9.0910 7.3590 7.1957 7.1713 7.0736 7.2406 7.4246 7.7778 8.2235 8.6889 9.0278 10.0628 11.0571 12.061

13.0869 14.1039 15.1148 16.1019 17.0810 18.0472 19.0084 19.9701

-2.1300 -2.1300 -1.8522 -1.8522 -1.8522 -1.9535 -2.1139 -2.4188 -2.5982 -2.5290 -2.5579 -2.6698 -2.7765 -2.8473

-2.9555 -3.1333 -3.3301 -3.5631 -3.7945 -4.0155 -4.1966 -4.3340
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.2839 0.4279 3.5153 0.3846 0.7350 0.8718 i.1920 1.459e

:.6881 1.8793 2.0840 2.3558 2.6563 3.0028 3.3847 3.7831

... 1 7 22
9.0516 7.5504 7.3590 7.3370 7.2493 7.3945 7.5400 7.6760 3.3938 8.3874 8.8123 9.6338 10.5402 11.4642

:2.4306 13.4381 14.4708 15.5156 16.5654 17.6144 18.6601 19.7010

-2.4556 -2.4556 -2.1300 -2.1300 -2.1300 -2.2285 -2.4038 -2.8140 -2.6982 -2.8963 -2.9309 -3.0844 -3.1267 -3.323'

-2.8449 -2.6719 -2.5308 -2.4445 -2.4237 -2.4691 -2.5638 -2.7008

-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3046 0.3789 3.4451 0.7037 0.8064 1.4419 1.9703 2.4575

2.8287 3.0689 3.1956 3.2533 3.2593 3.2591 3,2644 3.2844
.... 1 8 22 "..

8.9955 7.8234 7.5504 7.5314 7.4553 7.5817 7.7420 8.0091 8.2630 8.4898 8.7441 9.3996 10.1530 10.97152

:1.8446 12.7518 13.6910 14.6579 15.6513 16.6657 17.6963 18.7372
-2.9200 -2.9200 -2.4556 -2.4556 -2.4556 -2.5402 -2.6951 -2.9654 -3.2044 -3.3940 -3.4975 -3.7790 -3.3204 -3.74)8

-3.6356 -3.5069 -3.3678 -3.2226 -3.0651 -2.9033 -2.7490 -2.6185
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3102 0.3026 3.4538 0.6926 0.9555 1.7259 2.4561 3.2050

3.6829 4.1958 4.6440 5.0270 5.3284 5.5458 5.6744 5.7191

1 9 21.
8.9394 8.0963 7.8234 7.8085 7.7491 7.8529 8.0512 8.1974 8.4554 8.6529 9.3700 10.2044 11.2360 12.2825
13.3315 14.3745 15.4036 16.4209 17.4250 18.4237 19.4297

-3.3844 -3.3844 -2.9200 -2.9200 -2.9200 -2.97- -3.0808 -3.1420 -3..293 -3.1166 -3.1127 -2.6129 -2.4380 -2.35A6

-2.3380 -2.4136 -2.!884 -2.8467 -3.1535 -3.458 -3.7467
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3095 0.5604 0.5542 0.8577 1.6247 2.0202 2.1079 2.1296
2.0845 1.9903 !.8766 1.8471 1.8616 1.9486 2.0564

1 10 21 ....
3.9047 8.2650 9.0963 3.0856 8.0430 8.1196 8.3257 8.4602 8.3860 8.6884 9.2082 9.8065 10.4719 11.2163

12.0355 12.9179 13.8501 14.8210 15.8194 16.8331 17.8503
-3.6713 -3.6713 -3.3844 -3.3844 -3.3844 -3.4220 -3.4943 -3.5477 -3.5833 -3.6327 -4.0198 -4.1362 -4.0654 -3.8645

-3.6052 -3.3336 -3.3665 -2.8055 -2.5389 -2.2721 -2.0210
-0.1200 -0.1200 -3.1200 -0.1200 -0.1200 0.1094 0.3150 0.4719 0.6406 0.8212 1.6474 2.5024 3.3115 4.02,3

,.6277 5.1278 5.5304 5.8336 6.0192 6.0802 6.0102

WAKE ELEMENTS SUpFACE 1 STRIP 1 11

..............

9.2500 9.4500 9.8500 11.2250 12.6000 13.9750 15.3500 16.7250 18.7000 19.4750 20.8500
-0.5000 -0.5000 -0.3000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000

-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.1200

. 2 11
9.2346 9.4346 9.7524 10.9773 12.1587 13.4052 14.6294 15.6802 16.7797 17.8526 18.8837

-0.7253 -0.7253 -0.6945 -0.8790 -1.3328 -1.8232 -2.4189 -3.2996 -3.9941 -4.6292 -5.1802

-3.1200 -0.1200 0.1209 0.7178 1.2554 1.5659 1.7583 1.6543 2.1008 2.6806 3.4043

1 3 11 ....

9.2154 9.4154 9.7842 11.0483 12.1894 13.5188 14.8379 16.1261 17.3774 18.5815 19.9331

-1.0047 -1.0047 -1.0275 -1.3580 -2.1225 -2.4720 -2.7144 -2.9335 -3.1961 -3.5831 -3.3352

-v.1200 -0.1200 0.0333 0.4617 0.3983 0.3672 0.6705 1.0986 1.6044 2.1437 2.1931

9.2000 9.4000 9.7967 11.0878 12.4199 13.7216 14.9927 16.2021 17.3630 18.4560 19.6512

-1.300-1.2300 -1.2614 -1.33S3 -1.4985 -1.8275 -2.2115 -2.6825 -3.3384 -3.5903 -4.1065
-0.1200 -0.12C0 -0.1604 0.3068 0.6060 0.9028 1.2595 1.7137 2.0495 2.8448 3.2869
.... 1 5 11 ....

9.1664 9.3664 9.6873 11.0457 12.3994 13.7159 15.0348 16.3433 17.6153 18.8700 20.1337
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-.5078 -1.5078 -1.6387 -1.8271 -1.5913 -1.3243 -1.1928 -1.2010 -1.2836 -1.3626 -1.4418
-0.1200 -0.1200 -0.3196 -0.2203 -0.2713 0.0222 0.3881 0.8103 1.3260 1.8828 2.4191
... 6 11 ..

9.1246 9.3246 9.5158 10.7107 11.9258 13.1618 14.4054 15.6401 16.8571 18.0566 19.2345
-1.8522 -1.8522 -2.0897 -2.6452 -3.1969 -3.7031 -4.1341 -4.5118 -4.8615 -5.1872 -5.5074
-0.1200 -0.1200 -0.3790 -0.7717 -0.4405 -0.1138 0.2842 0.7567 1.2927 1.8807 2.5137

.l.. - 7 l.! ....

9.0910 9.2910 9.3256 9.8871 10.8701 11.7371 12.6695 13.6694 14.6761 15.6893 16.7072
-2.!300 -2.1300 -2.4708 -3.6842 -4.397! -4.9661 -5.3135 -5.6270 -5.3734 -6.1052 -6.3095

" -0.1200 -0.1200 -0.3265 -0.6477 -0.0027 0.9003 1.8492 2.7394 3.6417 4.5431 5.4447
... 1 i ....

9.0516 9.25 6 9.2934 9.6013 10.1887 10.8712 11.1388 12.0438 12.9673 13.7894 14.9607
-2.4556 -2.4556 -2.9532 -4.1772 -5.2822 -5.6839 -4.6257 -4.9047 -4.5613 -4.0009 -3.4890
-0.1200 -0.1200 -0.1341 0.0728 0.6427 1.7667 2.6028 3.5997 4.5609 5.5064 6.0131

S .9 i1 .-

8.9955 9.1955 9.3282 9.6348 9.8164 10.7623 11.5068 12.2766 13.1383 14.1575 15.2771
-2.9200 -2.9200 -3.2019 -4.3078 -5.6098 -5.6899 -5.7904 -5.6810 -5.3485 -4.8822 -4.4186

-0.1200 -0.1200 -0.3708 0.3865 0.7897 1.7845 2.9361 4.0701 5.0887 5.9102 6.5242
.. i 0 ii 1 *J 8.93;4 9:1394 9.1739 9.8018 10.2339 10.5917 11.4492 12.3822 13.4221 14.5328 15.6983
-3.3844 -3.3844 -3.7668 -4.8073 -3.3435 -5.2350 -5.0602 -4.3395 -4.5320 -4.1441 -3.8357
-0.1200 -0.1200 -0.2320 0.4112 1.6014 2.9246 3.9851 4.9707 5.8161 6.5278 7.1890

8.9047 9.1047 9.1:31 9.2394 9.7526 10.5285 11.4917 12.5345 13.6704 14.8801 16.1847

-3.6713 -3.6713 -4.0178 -4.9479 -5.0299 -4.8085 -4.4643 -4.0687 -3.6851 -3.3858 -3,1916

-0.1200 -0.1200 0.0799 1.0843 2.3573 3.4706 4.3895 5.1938 5.8673 6.4481 6.8366

...AX,ILFCR,E LAFT 45 35 11

(X, f MD Z-COORDENATES)
:HE RIGHT-SIDE FOREBCDY VORTEX LOCAT:ONS

3.50000 4.63514 5.79228 6.99738 8.24210 9.51193 10.79648 12.38962
:3.38696 14.68547 15.98249
-0.06606 -0.17091 -0.25524 -0.32113 -0.37423 -0.41676 -0.45075 -0.47989

-0.50296 -0.50694 -0.47509
0.91151 1.53639 2.12282 2.60593 2.97720 3.25240 3.44932 3.57948

3.65933 3.72145 3.80341

THE IEFT-S3E FOREBODY VORTEX LOCATICNS
3.50000 4.60878 5.74666 6.92199 8.12855 9.35648 10.59913 1.85362

*3.11888 14.39451 15.67866

-3.63641 -0.69925 -0.74871 -0.78067 -0.80183 -0.81793 -0.83414 -0.85389

-3.88023 -0.92716 -:.00853
:.34985 2.02562 2.65234 3.20694 3.69043 4.:1697 4.49849 4.83888

5.13622 5.38234 5.56765

RIGHT WING FREE ELLMENT SP k2ES

ALMHA(DEG.)-35.000 MACH NUMBER- 0.100 ITERATION NUMBER- 8
S:DESLI? ANGLE - 5.300 DEGREES

.. ADING EDGE ELEMENTS SURFACE 4 1 STRiP f 10

. 1 42 ....
9.2346 5.7724 5.3001 5.2500 5.0500 5.4500 5.6957 5.9624 6.2291 6.4957 6.7624 7.0291 7.2957 1.5624

7.3291 8.0957 8.3624 8.6291 8.8957 9.1624 9.4291 9.9541 10.4791 11.0041 11.5291 12.0541 12.5791 13.1041
13.6291 14.1541 14.6791 15.2041 15.7291 16.2541 16.7791 17.3041 17.8291 18.3541 18.8791 19.4041 19.9291 20.4541

0.'253 0.7253 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 3.5000
3.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.50^3

0.5000 0.5000 0.5000 3.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.50C0 0.5000 0.5000 0.5000 0.:00C
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2813

0.2815 0.2815 3.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0..815
3.:815 0.2815 0.2815 3.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 ^.8.5

. 2 38
9.2154 6.3579 5.7724 5.7284 5.5531 5.8632 6.1300 6.4137 6.7059 6.9907 7.2548 7.5029 7.7528 7.9864

8.1907 8.3936 8.6082 8.8389 9.7347 10.1950 10.6573 11.1173 11.6215 12.1383 12.6326 13.1412 13.6568 i4.1688

14.6720 :5.1624 :5.6383 16.1004 16.5493 16.9832 17.4031 17.8135 18.2009 18.6197
1.047 1.3047 0.7253 0.7253 0.7253 0.3889 0.8406 0.8085 0.8124 0.8686 0.9929 1.1430 1.2872 1.45'8
1.6461 1.7943 1.3917 1.9462 2.1328 2.0859 2.0100 1.8829 1.7786 1.7679 1.7531 1.6898 1.6724 1.4960

1.7509 1.8296 1.9245 2.0293 2.1320 2.2314 2.3222 2.3850 2.4620 2.5606
-1.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.2379 0.2999 0.3016 0.2686 0.2553 0.2906 0.3369 0.3773

0.4679 0.6171 0.7898 0.9606 1.4756 1.7237 1.9607 2.1794 2.2822 2.3740 2.5502 2.6642 2.7612 2.8748

3.3143 3.1845 3.3847 3.6108 3.8629 4.1413 4.4430 4.7641 5.1103 5.4111
1 3 36

9.2000 6.8301 6.3579 6.3216 6.1769 6.4066 6.6310 6.8690 7.1240 7.3942 7.6683 7.9366 8.1912 8.4208
8.6092 8.7533 9.0685 9.3562 9.7118 10.0700 10.4255 10.7847 11.1479 11.5418 11.9366 12.3363 12.7435 13.1539

.... .0127 11.4509 14.8967 15.2502 15.8116 16.2808 16.7580
1.2300 1.2300 1.1047 1.0047 1.0047 1.1807 1.1750 1.1209 1.0216 0.9181 0.9723 0.9029 1.0040 1.1663
1.3810 1.6310 2.5271 2.7697 2.9218 3.0388 3.1194 3.1777 3.2175 3.1495 3.0333 2.8944 2.7402 2.574?

2.4022 2.2264 2.0483 1.8704 1.6956 1.5269 1.3666 1.2176
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3085 0.4639 0.5582 0.5576 0.4767 0.3727 0.2796 0.2111

0.1644 0.1432 0.5908 0.9568 1.3119 1.6773 2.0552 2.4336 2.8106 3.1509 3.4769 3.7877 4.0810 4.3561
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4.6146 4.8580 5.0858 5.2984 5.4071 5.6822 5.8548 6.0151
. 1 4 33 ...

9.1664 5.9933 6.8301 6.8000 6.6800 6.8475 7.1029 7.4009 7.6410 7.9113 8.2145 8.5473 8.8864 9.8236

10.2143 10.5601 10.8715 11.1821 11.4722 11.8338 12.2021 12.5816 13.0051 13.4732 13.9797 14.4481 14.8558 15.2354

15.6027 15.9392 16.2301 16.5049 16.8639

i.5078 1.5078 1.2300 1.23C0 1.2300 1.4018 1.4873 1.5.76 1.7542 1.7322 1.6381 1.5583 1.5609 2.0034

2.3439 2.6952 3.0419 3.3797 3.7649 4.0809 4.4016 4.6898 4.9102 50774 5.1355 5.0258 4.8925 4.7705

4.6454 4.4959 4.3495 4.2188 4.0779
-0.:200 -0.!200 -0.1200 -0.1200 -0.1200 0.1094 0.2417 0.3370 0.5464 0.,7562 0.8857 0.9060 0.8554 0.6873
0.7712 0.9518 l.1936 1.4487 1.6563 1.8684 2.06111 2.2814 2.4997 2.6690 2.7940 3.0042 3.3070 3.6485
4 4.022 4.3764 4.7881 5.2160 5.5723

.... S 5 31

9.1246 7.1957 6.9933 6.9657 6.8557 6.9732 7.1466 7.4112 7.760) 8.1226 8.4757 8.7932 9.0866 9.7158

9.9024 10.1319 10.4717 10.8439 11.2C34 11.5438 11.9032 12.2;12 12.6819 13.0748 13.4689 13.8568 14.2433 14.6389

15.0546 15.4691 15.8700
".8522 1.8522 1.5078 1.5078 1.5078 1.6939 1.7201 1.580, 1.4901 1.4313 1.4858 1.6665 1.8862 2.7263

3.2011 3.5968 3.8639 4.0'39 4.2394 4.3488 4.4218 4.4725 4.5274 4.5795 4.6278 4.6715 4.7169 4.7650
4.7889 4.7661 4.7118

-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3528 0.5651 0.6286 0,6438 0.5610 0.5289 0.5416 0.5727

0.6964 0.9541 1.2521 1.5570 1.9021 2.2864 2.6621 3.0122 3.3585 3.7028 4.0462 4.3973 4.7497 5.0915
5.4113 5.7327 '6.0673

-:. ! 6 31 .1-

9.0910 7.3590 7.1957 7.1713 7.0736 7.1862 7.3937 7.7650 8.1185 8.4277 8.8052 9.8075 10.3160 10.3064

12.2617 11.6772 12.0526 12.3917 12.7146 13.0302 13.3449 13.6637 13.9880 14.3180 14.6510 14.9872 15.3250 15.6643

i6.0090 16.3652 16.7502

2.1300 2.1300 1.8522 1.8522 1.8522 2.0118 2.0813 2.1433 2.2109 2.0790 1.8377 1.5893 1.6707 1.8579

2.1022 2.3610 2.6102 2.8397 3.0341 3.1930 3.3091 3.3922 3.4452 3.4700 3.4726 3.4567 3.4217 3.3645

3.2853 3.2117 3.1043
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3146 0.6257 0.9553 1.3100 1.5043 1.3142 1.2123 1.2001

1.2929 1.4826 1.7521 2.0807 2.4461 2.8344 3.2383 3.6471 4.0565 4.4640 4.8700 5.2728 5.6732 6.3697
6.4577 6.8363 7.1767

.... ! 7 31 "

9.0516 ".5504 7.3590 7.3370 7.2493 7.3349 7.4966 7.7174 7.9508 8.3078 8.7081 9.7448 10.2502 12.753

.1.2474 11.6608 12.1200 12.5165 12.9350 13.3470 13.7553 14.1796 14.6105 15.0502 15.4990 15.9518 16.4072 16.3653

.7.3248 17.7825 18.2124

2.4556 2.4556 2.1300 2.1300 2.1300 2.2831 2.3487 2.3260 2.0997 1.8898 1.7275 1.8449 1.8578 1.3984

1.9601 2.0538 2.2294 2.4676 2.4902 2.4945 2.4764 2.4177 2.3370 2.2415 2.1373 2.0362 1.9408 1.8524

1.7716 1.7125 1.6240
-,.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3535 0.7317 1.0259 1.1702 1.2459 1.3643 1.5055 1.6308

1.81:6 2.1214 2.3057 2.5541 2.8702 3.1955 3.5251 3.8287 4.1175 4.3880 4.6396 4.8854 5.1286 5.3693

5.6101 5.8604 6.1484
..:. 8 31 .-

8.9955 7.8234 7.5504 7.5314 7.4553 7.5286 7.7018 7.9297 8.1563 8.3848 8.6259 9.4514 9.9265 10.425-

.0.9391 11.4537 11.9531 12.4399 12.9209 13.3790 13.8176 14.2159 14.5977 14.9660 15.3215 15.6781 16.0409 16.4139

.6.7831 17.1515 17.5200
2.9200 2.9200 2.4556 2.4556 2.4556 2.5889 2.6640 2.7128 2.7041 2.6397 2.5241 2.0376 1.8183 1.5621

1.6019 1.6811 1.8397 2.0117 2.1525 2.2991 2.4336 2.5649 2.6691 2.7455 2.7939 2.7999 2.7696 2.7144

2.6405 2.5604 2.4782
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3426 0.6428 0.9478 1.2446 1.5147 1.9441 1.9861 1.9540

1.8565 1.7897 1.8238 1.9188 2.0751 2.2857 2.5409 2.8567 3.2016 3.5679 3.9512 4.3365 4.7147 5.083:

5.4459 5.8113 6.1760
. 1 9 30 ...

8.9394 8.0963 7.8234 7.8085 7.7491 7.8215 8.0172 8.2081 8.3934 8.5742 9.2000 9.5603 9.9588 10.3790

.0.8310 11.3112 11.8156 12.3355 12.8287 13.3247 13.8101 14.2599 14.6893 15.1001 15.4954 15.8770 16.2501 16.6196

16.9900 17.3662

3.3844 3.3844 2.9200 2.9200 2.9200 3.0141 3.0795 3.1279 3.1546 3.1569 2.9496 2.7343 2.5047 2.2245

1.9609 1.7495 1.6144 1.5626 1.7054 1.8711 2.0393 2.2590 2.4741 2.6734 2.8443 2.9763 3.0758 3.1522

3.2168 3.2698

-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3272 0.5492 0.7795 1.0147 1.8319 2.1473 2.4006 2.5438

2.5873 2.5708 2.5158 2.4650 2.3556 2.4019 2.5102 2.6685 2.8805 3.1397 3.4400 3.7755 4.1312 4.4963

4.8626 5.2249
. 10 30 ...

3.9047 8.2650 8.0963 8.0856 8.0430 8.1026 8.2960 8.4252 8.5488 8.6685 9.2312 9.5342 9.8631 10.2237

.0.6111 11.0165 11.4669 11.9272 12.4002 12.8843 13.3775 13.8808 14.3896 14.9031 15.4199 15.9384 16.4566 16.9714

.7.4782 17.9668

3.6713 3.6713 3.3844 3.3844 3.3844 3.4454 3.4972 3.5285 3.5534 3.5701 3.5049 3.3863 3.2236 3.3384
2.8628 2.6392 2.4262 2.2290 2.0579 1.9014 1.7606 1.6477 1.3546 1.4855 1.4394 1.4170 1.4261 1.4708

1.5582 1.7032

-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3328 0.4998 0.6721 0.8480 1.7320 2.1441 2.5196 2.8532

3.1609 3.3913 3.5817 3.7394 3.8899 4.0192 4.1313 4.2290 4.3193 4.4038 4.4836 4.5631 4.6468 4.7398

4.3452 4.9713

WAKE ELEMENTS SURFACE * 1 STRI? # 11

... 1 1 18 ".."

9.2500 9.4500 9.8S500 10.5375 11.2250 11.9125 12.6000 13.2875 13.9750 14.6625 15.3500 16.0375 16.7250 17.4125

18.1000 18.7875 19.4750 20.1625
0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.3000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000
0.5000 0.5000 0.5000 0.5000

B-39



), -0.1200 -0.1201 -0..200 -0. 12C0 -0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.1130 -0.2200 -0.12C -0.120C -3.120C

-O.12C -0.2200 -0.1200 -0.1200
S... 1. 2

9.2346 9.4346 9 7944 10.4096 11.0434 !1.6848 12.3200 12.9396 13.5404 14.1192 24.6683 15.1787 15.6455 16.0857

'6.5346 16.9778 27.4177 17.9244

0.7253 0.7253 0.809 0.9440 1.0674 1.1976 1.3342 1.4874 1.6581 1.3549 2.0760 2.341 2.5455 2.7254
2.8664 3.0079 3.1551 3.02719

-0.i200 -0.2200 0.0333 0.3091 0.5453 0.7555 0.9803 1.2357 1.5232 1.3377 2.1873 2.5816 3.0302 3.5266

4.0279 4.5340 5.0412 5.4879
.; " 1 " ! 3 i .. ...

9.2154 9.4154 9.7711 10.3717 10.9764 21.5696 22.1264 12.6528 13.1337 13.5805 14.0048 14.4061- 14.7978 15.1790
2.5 3690 15.9701 16.3885 16.7916

1.0047 1.0047 1.1435 1.3906 1.6255 1.8732 2.1478 2.4194 2.6803 2.8962 3.0537 3.:589 3.2176 3.2353
3.2191 3.1948 3.1760 3.2338

-0.1200 -0.2200 -0.0006 0.2248 0.4524 0.6961 0.9916 1.3406 1.7569 2.2328 2.7502 3.2985 3.8604 4.4323

4.9982 5.5560 6.1012 6.6552
-. i 4 18..

9.2000 9.4000 9.7357 10.2790 20.7981 11.2554 11.6421 12.0152 12.4078 12.8345 13.3229 13.8069 14.2791 124.7612

15.2398 15.7197 16.207 26.6478
1.2300 1.2300 1.4187 1.7661 2.1187 2.4826 2.8432 3.12856 3.5144 3.81:7 4.0514 4.2302 4.3636 4.4406

4.4480 4.3996 4.3095 4.0848

-0.1200 -0.1200 -0.0119 0.2265 0.5074 0.8694 1.3088 1.7738 2.2325 2.6822 3.1025 3.5569 4.0384 4.5225

5.0159 5.5058 5.9823 6.4597
.. . 5 1 -

9.1664 9.3664 9.6695 10.1259 20.4531 10.7367 21.2272 21.6529 12.0609 12.4574 13.0250 13.5900 14.1214 14.5995

15.1041 15,5978 16.1037 16.5744
1.5078 1.5078 1.7545 2.2953 2.6891 3.2652 3.6656 4.0262 4.4302 4.7120 4.6792 4.6840 4.7285 4.8442

4.9734 5.0767 5.2.1687 5.1567
-0.1200 -0.2200 -0.0348 0.2298 0.5788 0.8244 1.0921 1.4939 1.720 2.3579 2.7444 3.1360 3.5700 4.303

4.4990 4.9662 5.4226 5.9235
.... 1 6 i8 ...

9.1246 9.3246 9.5532 9.8637 10.2685 10.8087 11.3538 1.9225 12.4785 13.0567 13.6308 14.1871 14.7350 15.2833

.5.845 16.3441 16.7592 :7.1444
1.8522 1.8522 2.1638 2.7198 3.2710 3.6255 3.9066 4.1006 4.2630 4.3691 4.4029 4.4015 4.3832 4.3635

4.1923 4.5040 4.5665 4.5209
-0.1200 -0.1200 -0.0109 0.2439 0.3141 0.5491 0.8597 1.1938 1.5641 1.9206 2.2973 2.7013 3.1162 3.5240

3.9232 4.3854 4.9298 5.4974
. . 7 1 -.

9.0910 9.2910 9.3316 10.0900 10.6854 11.2296 21.8046 22.3383 12.8411 13.2869 13.6999 14.21057 14.5048 14.3894

15.2735 15.6701 16.06123 16.4463
2.1300 2.1300 2.4410 2.8234 2.9809 3.1890 3.3577 3.4990 3.3904 3.6717 3.7628 3.8427 3.9052 3.941

3.9556 3.9444 3.9168 3.8306
-0.1200 -0.1200 -0.0465 0.0742 0.3798 0.7447 1.0817 1.4914 1.9514 2.4683 3.0104 3.5595 4.159 4.68-6

5.2546 5.8160 6.3807 6.9438
8 1 a 18

9.0516 9.2516 9.6075 10.1961 20.6511 10.9664 11.2455 11.5392 12.148 12.5315 23.1053 13.7095 14.3240 14.088
15.4435 15.8925 16.2980 16.7255

2.4556 2.4556 2.5884 2.5978 2.8617 3.2445 3.7118 4.0548 4.3681 4.6177 4.8506 4.9559 4.9630 4.366-

4.7614 4.6622 4.5893 4.5847

-0.1200 -0.1200 -0.2454 0.1097 0.5524 1.0285 1.4485 1.9670 2.3521 2.7306 3.0292 3.3400 3.6481 3.9966

4.4-57 4.9268 5.4771 6.0156

. . 9 1

8.9955 9.1955 9.5382 10.2240 10.8713 11.4084 U.8651 22.2641 !2.6181 12.9602 13.3079 13.6962 14.1288 14.3994
15.104 15.6339 16.1783 16.6696
2.9200 2.9200 3.1046 3.1529 2.9469 2.9577 3.0366 3.2020 3.411 3.6334 3.3341 4.0223 4.1977 4.3549

4.4754 4.5020 4.4746 4.2908
-0.1200 -0.1200 -0.328. -0.0344 0.0715 0.5006 1.0083 1.5433 2.0920 2.6477 3.2058 3.7410 4.2457 4.7216

5.1726 5.6100 6.3290 6.4734
. i .0 1 ....

8.9394 9.2394 9.5241 10.1714 10.7832 11.4070 11.9883 12.5401 23.3450 23.5407 14.0151 14.4707 14.9211 15.3701

15.8166 16.2540 16.6651 17.0670

3.3844 3.3844 3.4166 3.4969 3.7691 3.8581 3.8857 3.8550 3.8454 3.3291 3.8319 3.8401 3.8459 3.3399

3.8149 3.7589 3.6413 3.4730

-0.1200 -0.1200 -0.0156 0.2020 0.3575 0.6324 0.9984 1.4075 1.8740 2.3501 2.8477 3.3624 3.8818 4.4024

4.9246 5.4521 5.9904 6.5222
... 2 .2 18 . .

8.9047 9.1047 9.4073 9.8806 10.2758 10.6482 11.0909 11.5984 12.098 12.6039 13.0849 13.5573 i4.3374 i4.4984

14.9620 15.4427 25.9399 16.4425
3.6713 3.6713 3.7754 3.9746 4.1667 4.2312 4.1400 4.0782 4.0454 4.0077 3.9484 3.8343 3.6592 3.4297

3.1917 2.9488 2.7042 2.4609

-0.!200 -0.1200 0.1200 0.5771 1.1058 1.6802 2.1981 2.6578 3.1162 3.5927 4.0803 4.5666 5.0265 5.4819

5.9310 6.3576 6.7646 7.1657

LEFT WING FREE ELEMENT SHAPES

ALPHA(DEG.)-35.000 XACH NUMBER- 0.100 ITERATION NUMBER- j

SIDESLI? ANGLE - 5.000 DEGREES

:lEADIVNG EDGE ELEMENTS SURFACE f 1 STRIP f 10

B-40



''" 1 ! 42 ..::.. ... .....
9.2346 5.7724 5.3001 5.2500 5.0500 5.4500 5.6957 5.9624 6.2291 6.4957 6.7624 7.0291 7.2957 7.5624

7.8291 8.0957 8.3624 8.6291 8.8957 9.1624 9.4291 9.9541 10.4791 11.0041 11.5291 12.0541 12.5791 13.1041
13.6291 14.1541 14.6791 15.2041 15.7291 16.2541 16.7791 17.3041 17.8291 18.3541 18.8791 19.4041 19.9291 20.4541
-0.7253 -0.7253 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.50CO -0.5000 -0.5000
-0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000
-0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 C.2815
0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815
0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.2815 0.281S 0.2815 0.2815 0.2815

2 38 ....

9.2154 6.3579 5.7724 5.7284 5.5531 5.8514 6.1257 6.4107 6.7024 6.9840 7.2399 7.4781 7.7121 7.9248
8.1083 8.2983 8.5178 8.7621 9.7449 10.2658 10.7777 11.2752 11.7544 12.2225 12.6813 13.1373 13.5908 14.0418
i4.4917 14.9427 15.3959 15.8510 16.3061 16.7621 17.2190 17.6760 18.1093 18.5662

1.0047 -1.0047 -0.7253 -0.7253 -0.7253 -0.8995 -0.8705 -0.8444 -0.8603 -0.9325 -1.0729 -1.2390 -1.4075 -1.6005
-1.7988 -1.9382 -2.0109 -2.0520 -1.9693 -2.0209 -2.1262 -2.2714 -2.4498 -2.6101 -2.7553 -2.8820 -2.9967 -3.1025
-3.2011 -3.2940 -3.3835 -3.4742 -3.5662 -3.6591 -3.7548 -3.8546 -3.9732 -4.0677
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.2406 0.2994 0.3033 0.2738 0.2610 0.2935 0.3406 0.3941
0.5052 0.6781 0.8566 1.0115 1.3718 1.4117 1.4617 1.5457 1.6648 1.8401 2.0502 2.2772 2.5157 2.7628
3.0146 3.2670 3.5164 3.7618 4.0069 4.2499 4.4901 4.7285 5.0002 5.2410

.- 1 3 36 ....

9.2000 6.8301 6.3579 6.3216 6.1769 6.3927 6.6091 6.8460 7.1077 7.3869 7.6661 7.9330 8.1823 8.4030
8.5866 8.7270 9.0369 9.3648 9.7634 10.1736 10.5826 10.9864 11.3788 11.8092 12.2288 12.6469 13.0732 13.5126

13.9589 14.4027 14.8487 15.2962 15.7418 16.1843 16.6246 17.0578
-1.2300 -1.2300 -1.0047 -1.0047 -1.0047 -1.1975 -1.2136 -1.1733 -1.0943 -1.0181 -0.9976 -1.0509 -1.1703 -1.3458

-1.5663 -1.8193 -2.6791 -2.8351 -2.9524 -3.0843 -3.2281 -3.3837 -3.5668 -3.6515 -3.7088 -3.7391 -3.7462 -3.7446
-3.7528 -3.7730 -3.7762 -3.7856 -3.7929 -3.7940 -3.7928 -3.7969
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3166 0.4778 0.5727 0.5748 0.5014 0.4033 0.3174 0.2527
0.2149 0.2202 0.7372 1.1163 1.4373 1.7372 2.0333 2.3305 2.6274 2.9158 3.2261 3.5421 3.8485 d.1358
4.4122 4.6920 4.9689 5.2431 5.5207 5.8033 6.0891 6.3857

.... I 4 33 ...

9.1664 6.9933 6.8301 6.8000 6.6800 6.8295 7.0705 7.3584 7.5866 7.851: 8.1650 8.5027 8.8316 9.6432
9.9441 10.1767 *0.3755 10.6497 10.9386 11.2349 11.6821 12.1503 :2.6034 13.0386 13.4589 13.3635 14.2584 -4.6568
15.0506 15.4964 15.9544 16.4136 16.8674
-:.5078 -1.5078 -1.2300 -1.2300 -1.2300 -1.4177 -1.5212 -1.6651 -1.7974 -1.7581 -1.6571 -1.6044 -1.6466 -2.291-
-2.7178 -3.1776 -3.6508 -4.0387 -4.3713 -4.7035 -4.8900 -4.9613 -4.9823 -4.9680 -4.9533 -4.9328 -4.9150 -4.931.
-4.9663 -5.0287 -5.0744 -5.0884 -5.0834
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.2551 0.3735 0.5924 0.8070 0.9008 0.8734 0.7863 C.645=
0.7382 0.8386 0.9493 1.1728 1.4583 1.7366 1.9386 2.1653 2.4297 2.7230 3.0371 3.3710 :.7166 4.0581
4.4035 4.6737 4.9262 5.1803 5.4442

-. 1 -1 5 31 - -

9.1246 7.1957 6.9933 6.9657 6.8557 6.9447 7.1041 7.3574 7.7119 8.0787 8.4171 8.7115 9.0014 9.647Z
9.8472 10.0971 10.4051 10.7196 11.0426 11.3788 11.7264 12.0890 12.4662 12.8566 13.2573 13.6678 14.0902 14.Z253

14.9717 15.4302 15.8981
-1.8522 -1.8522 -1.5078 -1.5078 -1.5078 -1.7091 -1.7595 -1.6471 -1.5708 -1.5730 -1.7032 1.9200 -2.1284 -2.9509
-3.3316 -3.6061 -3.7765 -3.9087 -4.0055 -4.0505 -4.0528 -4.0273 -3.9835 -3.9260 -3.8537 -3.7676 -3.6722 -3.57-:
-3.4868 -3.4062 -3.3334
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3585 0.5989 0.6536 0.6525 0.5976 0.6267 0.7106 3.8065

1.1075 1.4787 1.8683 2.2673 2.6697 3.0704 3.4638 3.8426 4.2052 4.5515 4.8829 5.1985 5.4955 5.7733
6.0346 6.2773 6.5040

" 1.. i 6 31
9.0910 7.3590 7.1957 7.1713 7.0736 7.1555 7.3464 7.6927 8.0542 8.4339 8.8552 9.7209 10.2249 10.7362
11.2515 11.7702 12.2897 12.8102 13.3284 13.8442 14.3586 14.8711 15.3822 15.8910 16.3980 16.9090 17.4240 17.9411
18.4592 18.9776 19.4971
-2.1300 -2.1300 -1.8522 -1.8522 -1.8522 -2.0296 -2.1247 -2.2130 -2.232S -2.1346 -1. 258 -1.9730 -1.901' -1.3399
-1.7948 -1.7677 -1.7510 -1.7422 -1.7718 -1.8035 -1.8248 -1.6702 -1.9058 -1.9325 -1.9369 -1.9259 -1.9167 -1.9186
-1.9324 -1.9582 -1.9865
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3204 0.6532 ^.9809 1.2718 1.4040 1.9963 2.1243 2.2274
2.3163 2.3925 2.4663 2.5345 2.6137 ,.7059 2.8064 2.9143 3.0290 3.1557 3.2918 3.4119 3.5136 3.6041

3.6878 3.7670 3.8374
1'-" 1 7 31 .-

9.0516 7.5504 7.3590 7.3370 7.2493 7.2840 7.4200 7.6293 7.8685 8.1757 8.3485 9.5413 17.0147 10.4512
10.8536 11.2299 1: 5827 11.9199 12.2420 12.5542 12.8614 13.1699 13.4812 13.7957 14.1133 14.4339 14.7589 15.0892
15.4243 15.7698 1 3Z9
-2.4556 -2.4556 - 1300 -2.1300 -2.1300 -2.3019 -2.3907 -2.4121 -2.2887 -2.0C85 -1.8457 -1.7406 -1.9523 -2.2408
-2.5435 -2.8288 -3.3870 -3.3171 -3.5197 -3.7075 -3.8693 -3.9938 -4.0713 -4.1063 -4.1230 -4.1385 -4.1492 -4.1471

-4.1313 -4.1032 -4.0782
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3617 0.7464 1.0926 1.3148 1.37%2 1.0497 0.9680 1.0111
1.1599 1.3893 1.6799 2.0100 2.3717 2.7497 3.1435 3.5497 3.9653 4.3842 4.8019 5.2174 5.6295 6.0375
6.4414 6.8357 7.2141

8 31 ..
8.9955 7.8234 7.5504 7.5314 7.4553 7.6937 7.8804 8.1180 8,3587 8.6051 8.8663 9.7056 10.1779 10.6667
11.1637 11.6631 12.1578 12.6485 13.1522 13.6346 14.1564 14.6589 15.1586 15.6611 16.1660 16.6731 17.1819 17.f919

16.2038 18.7172 19.2318
-2.9200 -2.9200 -2.4556 -2.4556 -2.4556 -2.5317 -2.6766 -Z.8197 -2.9108 -2,9451 -2.9229 -2.6994 -2.6002 -2.5279
-2.4817 -2.4628 -2.4527 -2.4476 -2.4439 -2.4442 -2.4158 -2.4490 -2.4597 -2.4716 -2.4864 -2.5074 -2.5360 -2.5736
-2.6179 -2.6658 -2.7141
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.0053 0.1795 0.4394 0.7191 1.0064 1.2816 1.8715 2.0783 2.2557

2.4183 2.5793 2.7548 2.9412 3.0893 3.2417 4.3960 3.5480 3.7085 3.8603 4.0032 4.1378 4.2640 4.3826
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4.4906 4.5894 4.6813
.... 1 9 30 ....

8.9394 8.0963 7.8234 7.8085 7.7491 7.7944 7.9727 8.1444 8.3115 8.4782 9.1175 9.4964 9.9077 10.351,

10.8166 11.2975 11.7901 12.2915 12.8019 13.3171 13.8352 14.3549 14.8744 15.3927 15.9087 16.4249 16.9443 17.466,

17.9892 18.5114
3.3844 -3.3844 -2.9200 -2.9200 -2.9200 -3.0297 -3.1149 -3.1784 -3.2178 -3.2312 -3.0674 -2.9272 -2.7880 -2.63C.

-2.4682 -2.3:77 -2.1776 -2.0511 -1.9490 -1.8622 -1.7861 -1.7136 -1.6386 -1.5648 -1.4998 -1.4632 -1.4620 -1.485;

-1.5256 -1.5796
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 0.1094 0.3351 0.5687 0.8108 1.0559 1.8726 2.2078 2.5030 2.7349

2.9165 3.0640 3.1796 3.2701 3.3384 3.3904 3.4273 3.4457 3.4389 3.3990 3.3276 3.2392 3.1627 3.1121
3.0861 3.0812
... 1 i0 30 ..

8.9047 8.2650 8.0963 8.0856 8.0430 8.2532 8.4655 8.6055 8.7396 8.8699 9.4818 9.7974 10.;380 10.5079

10.9026 11.3045 11.7178 12.1625 12.6524 13.1663 13.6803 14.1882 14.6862 15.1772 15.6621 16.1387 16.5957 17.000
17.3087 17.6990

-3.6713 -3.6713 -3.3844 -3.3844 -3.3844 -3.4351 -3.5591 -3.6333 -3.7016 -3.7638 -3.9503 -3.9506 -3.8923 -3.7909

-3.6690 -3.5060 -3.2985 -3.0744 -2.9075 -2.8299 -2.8011 -2.8236 -2.8766 -2.9431 -3.0252 -3.1303 -3.2702 -3.451:

-3.4967 -3.3411
-0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.0053 0.1666 0.3096 0.4610 0.6182 1.4508 1.8703 2.2656 2.624C

2.9480 3.2439 3.4924 3.6588 3.7466 3.8212 3.9242 4.0550 4.2126 4.3862 4.5698 4.7634 4.9808 5.2624

.6848 5.9995

WAKE ELEME4S SURFACE 1 STRIP i 11

............ ... 18.....

9.2500 9.4500 9.8500 10.5375 11.2250 11.9125 12.6000 13.2875 13.9750 14.6625 15.3500 16.0375 16.7250 17.4125

18.1000 18.7875 19.4750 20.1625

-0.5000 -0.5000 .5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.5000 -0.50c
-0.5000 -3.5000 -0.5000 -0.5000
-0.1200 -0.1200 -0.1200 -0.:200 -0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0.1200 -0...3

-0.1200 -0.1200 -0.1200 -0.1200
1- * 2 18 ....

9.2346 9.4346 9.7988 10.4244 11.0694 11.7264 12.3832 13.0346 13.6807 14.3215 14.9589 15.5912 16.2191 16.34Ze

17.4586 18.0584 '8.6473 19.2260

-0.7253 -0.7253 -0.8046 -0.9345 -1.0416 -1.1422 -1.2398 -1.3426 -1.4539 -1.5776 -1.7096 -1.8553 -2.0128 -2.

-2.3593 -2.5622 -2.7816 -3.0136

-0.1200 -0.1200 0.0250 0.2789 0.4912 0.6670 0.8454 1.0397 1.2466 1.4628 1.6840 1.9112 2.1428 2.3194

2.6263 2.3941 3.1729 3.4627

3 18

9.2154 9.4154 9.7708 10.3786 10.9989 11.6319 12.2632 12.8827 13.4880 14.0732 14.6397 15.1865 i5.7181 18.236i

16.7434 17.2401 17.7276 18.1993

-1.0047 -1.0047 -1.1444 -1.3860 -1.6068 -1.8115 -2.0119 -2.2194 -2.4379 -2.6716 -2.9120 -3.1513 -3.3847 -3.0
-3.8217 -4.0239 -4.2206 -4.4192

-0.1200 -0.1200 -0.0009 0.2109 0.4086 0.5823 0.7667 0.9806 1.2225 1.4975 1.3039 2.1451 2.5133 2.905-

3.3182 3.7483 4.1914 4.6504
4 1.

9.2000 9.4000 9.7318 10.2866 10.8315 11.3455 11.8052 12.1971 12.5805 12.9940 13.4302 13.8813 14.3258 4.
15.1626 15.6027 16.3637 16.5590

-1.2300 -1.2300 -1.4163 -1.7520 -2.0953 -2.4578 -2.8296 -3.1646 -3.4140 -3.5967 -3.7588 -3.9148 -4.0780 -4....5

-4.3283 -4.3729 -4.4069 -4.5296
-0.1200 -0.1200 0.0032 0.2317 0.4721 0.7499 1.1007 1.5555 2.0688 2.5867 3.0928 3.5877 4.0861 4.693

5.1466 3.6729 6.1818 6.6425
1. 1 5 1. .-

9.1664 9.366J 9.6681 10.1314 10.5353 10.8687 11.2056 11.7034 12.2596 12.8096 13.3948 13.9817 14.5184 15.346-
5.5640 16.1073 16.6742 17.2013

-1.5078 -1.5078 -1.7471 -2.1898 -2.6604 -3.1559 -3.6579 -4.0068 -4.2197 -4.3719 -4.4988 -4.5954 -4.6820 -4.5
-4.7970 -4.3843 -5.0193 -5.2604

-0.1200 -0.1200 -0.0120 0.2371 0.5338 0.8745 1.2018 1.5229 1.8663 2.2498 2.5875 2.9323 3.3531 3.-881

4.2382 4.6304 5.0152 5.3849

1 6 18 ....

9.1246 9.3246 9.5663 9.7837 10.2762 10.8884 11.4834 12.0194 12.5050 12.9669 13.3931 13.8541 14.3522 14.3649

:5.4077 15.9591 16.5037 17.0359
-1.8522 -1.8822 -2.1480 -2.7280 -3.2077 -3.3881 -3.5413 -3.6872 -3.8234 -3.9430 -4.0621 -4.2062 -4.3724 -4.4961

-4.5860 -4.6142 -4.5952 -4.5454

-0.1200 -0.1200 -0.0012 0.2972 0.2971 0.5527 0.8611 1.2663 1.7334 2.2284 2.7546 3.2438 3.6876 4.1285

4.54C9 4.9505 5.3697 5.8020
1 7 13 "''.

9.0910 9.2910 9.5511 10.0261 10.3359 10.5939 10.8543 11.2883 11.6663 12.1682 12.6496 13.1544 13.6734 14.20'3

14.7380 15.2462 15.7538 16.2124

-2.1300 -2.1300 -2.4243 -2.7715 -3.3116 -3.9096 -4.4127 -4.7612 -4.7543 -4.8313 -4.9491 -5.0430 -5.0947 -5.0997

-5.0451 -4.9517 -4.8568 -4.6937

-0.1200 -0.1200 -0.0443 0.3114 0.6028 0.8230 1.2127 1.6162 2.1903 2.6539 3.1303 3.5875 4.0354 4.4686

4.9022 5.3557 5.8095 6.2951
........ 8 &A"' L o 18 A

9.0516 9.2516 9.5790 10.2583 10.8019 11.24'2 11.5583 11.8778 12.2653 12.6798 13.0862 13.4646 13.8457 14.3013

14.7467 15.2455 15.7871 16.3476

-2.4556 -2.4556 -2.6772 -2.7829 -2.9964 -3.2109 -3.4566 -3.8269 -4.1277 -4.3550 -4.5009 -4.5952 -4.7251 -4.8648

-5.0013 -5.0572 -5.0371 -4.9836

-0.1200 -3.1200 -0.1810 -0.1695 0.1931 0.67L0 1.2327 1.7158 2.1975 2.6967 3.2317 3.7978 4.3552 4.850"
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5.3563 5.8261 6.2491 6.6436

8.9955 9.1955 9.4999 9.9789 10.3462 10.7483 11.2348 !1.7357 12.1387 12.6374 13.1499 13.6330 14.0725 :4.4345

14.7640 15.1046 15.4867 15.9372
-2.9200 -2.9200 -3.1617 -3.5074 -3.9608 -4.3983 -4.6478 -4.9702 -5.1614 -5.0608 -4.8850 -4.7462 -4.6377 -4.5987
-4.5966 -4.5633 -4.4972 -4.4519

-0.1200 -0.1200 -0.0256 0.3261 0.6897 1.0355 1.4522 1.7955 2.3187 2.7811 3.2043 3.6734 4.1908 4.7739
5.3773 5.9736 6.5413 7.0587

-.*"1 10 1 i .....9394 9.1394 9.5096 10.0758 10.6248 11.1318 11.6324 12.1340 12.7211 13.3334 13.9303 14.5001 14.9690 15.14498

15.9540 16.4872 17.0452 17.6043

-3.3844 -3.3844 -3.5189 -3.8069 -4.0494 -4.2868 -4.5209 -4.7370 -4.8305 -4.8597 -4.9426 -5.0807 -5.2904 -5.4318
-5.5473 -5.6198 -5.6401 -5.6070
-0.1200 -0.1200 -0.0505 0.2124 0.5477 0.9468 1.3558 1.7734 2.1185 2.4299 2.7608 3.1198 3.5768 4.0474

4.5003 4.9281 5.3292 5.7280

8.9047 9.1047 9.4008 9.9045 10.4150 10.9593 11.5252 12.0108 12.4674 12.9157 13.4351 14.0601 14.6809 15.1452
15.5690 16.0015 16.4658 16.9529
-3.6713 -3.6713 -3.8502 -4.1435 -4.4202 -4.6835 -4.8542 -4.9979 -5.2609 -5.1079 -4.8282 -4.6447 -4.8269 -5.1304
--5.3357 -5.4144 -5.4032 -5.2944

-0.1200 -0.1200 0.0808 0.4454 0.8134 1.1407 1.4917 1.9567 2.3983 2.8966 3.2496 3.4696 3.7022 4.1082

4.6091 5.1378 5.6447 6.1175
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APPENDL C

I

SAMPLE PLOTS FOR F-16XL CONFIGURATION

SAMPLE PLOTS FOR F5 CONFIGURATION
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Z
3

C-2

- --

' ,_... .-- ." . --- -.- , -- --.-

"--. - ... ... . .._ .
• - --. -- - -.. :.

"-, -, - . "

= , O. =t0.1 -. /..58

F--6XLWIT FRE ORTX FLAMNT

, C-2



ItrtoU
Ledn -dg otx ia et
Inta oeod otct

IK 3 .M = 0 .8

F-16L WTH REEVORTX FLANENT

NC-



Itrto
Eldn -dg otx ia et

Inta frbd vrie
30 .1 6 .8

F-16L WIH FRE VRTEXFILAENT

Lii -.. c-4



I

.3 ''

N "N

-, \

" N" - i '

INertio N

WN N otx lflel=

.. . . .Nnto ffb d otie

N: 0 . .8

F-1X IHFE VRE IA ET

1N
iN
1 C-5



Iteration # a

I Leading-edgo vortex fiaments
-. -. . - - Initial foretbody vor-ticem

I a c0.M = 0. 1 4.58

I F-16XL WITH FREE VORTEX FILAMENTS

I C-6



[I

I N x

N N

N "Nx N
% . N, ' \

N N
- . N\ %, "

N -- x Z', N" NN-, % N,

= ,30 . M = .1 /= 4-584

--1XLWT -RE VORTEX ILAMENN
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Itrain

Waevrexce et

IntaLirbd vrie
M 0 16=4.3

F-6X WIHFREVRTXFLAET

c-



Iterction # a

__________ Leod~fl-edge vortex filarent3
Initiol forebody vorties

ax= 30. M = 0. 1 )3= 4.584

F-16XL WITH FREE VORTEX FILAMENTS

C- 9



r7

t Iterction # a

j Leading-edge vortex filamenits

. .. .. . . Initial forebody vortices

a= .3.M = 0. 1 3=5.

F-5 BASIC WITH SECTIONAL DATA, WITH FORE800Y VORTEX LIFT
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i

II

Li -.,

Itertion # 8K,' - .

Wake vrtex eement

- l

,



%I

UA

II i I a v

I I~I i \
cc= 0 1\ )3 I5I

F 5 SI C C \ IH
\ \I

""- '1 1 .\ lI I ' ' '# \/\ \ I I i ' \

\1 r / \I \ / I N 1
I \1 \ \ I I

, /II/\l , II)
I \ • I I l I' 1 i /t
\ \ \I I / ,. / I I

S\ 1""\ \ \ \ \ \ I I 1,1/1/i/
\ .h N.\, \ \ \ N I /\ 2// 1

Wake " ve-a el\\emen/ts."
- -IniIa (oeboy .,tce

F-S, " "," BASC IT SETINA DTA WIH R EOD OREILF
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Itr to
Ledn -devre ia et

. ... . Iita Le o ebod vrt i e ~ t

a.= 35. M = 0. 1 =5

F-5 BASIC WITH SECTIONAL DATA, WITH FORE800Y VORTEX LIFT
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0. 1 5.

F-5 BASIC WITH SECTIONAL DATA, WITH FORE800Y VORTEX LIFT

C-i14



-LI --- -

35. M =~ 0. 1 5

F-5 BASIC WITH SECTIONAL DATA, WITH FORE800Y VORTEX LIFT

C- 15



G1.



I

IterationI IJ-\\ \ \\\ I II

\\ \ \\ I I ii I /

.. . . /
/ /

\ I / 015

*I\ \ /. // •II /I i

/, \ \\/I/• A 1//
"\, \ , / // // I/- /  /

N / ,// ,/,/I/ /

F-5N I WH , W -, LIFT

= 5. M\0.1 j 5.iIiC1/

F-S\ ,\ BAI IHSC IA DATA, WIH E80 VORTEX LIF

N \ \ \ \., ,, \ . C- "".7


